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DIVISION  III.      DESIGN  OF  THE  BUILDING.- 

•  » 

By  Professer  Heinrich  'rïagner.; 
.  83.;  General. ^ 

It  vïas  shoTin  in  Division  I  that  external  form  must  be  based  on  inter- 
nai organism  of  the  building,  that  both  may  hâve  the  most  intimete  rela- 
tion to  eaoh  other.;  In  the  primary  ideas  of  the  design,  they  oannot  be 
separated.;  Vfhen  the  artist   represents  his  idea,  he  must  mentally  see  the 
principal  lines  of  the  entire  structure.   r»ith  thâs  gênerai  image  in  rcind, 
he  makes  the  drawing  board  the  work  shop  of  his  mind,  where  he  sketches 
in  its  main  lines  the  design  of  the  building  in  plan  and  élévation,  af- 
tervfards  embodying  it  in  the  completed  projeot..  The  floor  plans  déter- 
mine the  form  and  the  internai  subdivision  of  the  building;  they  supplé- 
ment the  vievs,  élévations,  and  sections,  iwhich  exhibit  the  external  and 
internai  architecture,  and  the  construction  in  part.;  îhe  preceding  Div- 
ision contains  the  principles  controlling  the  design  of  the  building, 
which  manifest  themselves  in  the  organic  arrangement  and  the  connection 
CI  its  separate  parts.'  The  points  of  view  for  ccnsidering  the  gênerai 
design,  on  which  is  based  its-leading  features,  are  now  to  be  stated. 
Chapter  1.;  Data  for  Design.; 
64.;  Programme.; 

The  purpose  and  importance  of  the  building  détermine  the  ^;eneral  and 
space  requirements.;  Thèse  must  be  first  considered,  the  number  of  rooms 
and  their  dimensions  be  fixed,;  and  choice  made  of  site  for  the  building. 
A  statement  of  spécial  "loxjaj  needs  and  of  personal  requirements  must  al- 
so  précède  designing  the  structure.   To  thèse  data  are  added  limitations 
of  money  for  building,  frequently  the  mode  of  construction  and  finishin^, 
légal  and  statutory  requirements,  etc.   Ail  such  conditions  are  usually 
comprised  in  a  programme  and  form  the  primary  data  of  the  design. 

It  is  necessary  to  obtain  a  clear  idea  of  ail  points  to  be  considered 
before  ccmmencing.   This  can  very  seldom  be  obtained  from  the  programme 
alone,  which  is  generally  defective,though  the  success  of  the  work  great- 
ly  dépends  upon  this.;  Responsibility  for  the  building  always  rests  on 
the  architect,  and  he  recieves  the  biame  if  it  be  a  failure.   he  should 
therefore  endeavor  to  take  part  in  preparing  the  programme,   but  he  must 
obtain  clear  knowledge  of  the  conditions,  so  that  he  may  point  out  dis- 
advantageous  things  and  improve  the  requirements;  he  should  properly  guarci 
himself  from  conséquences  to  be  feared.;  his  résignation  will  only  be  ten- 
tered  when  the  requirem"entB  of  the  programme  cannot  at  ail  be  harmonized 
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with  a  rational  design  for  the  structure.;  Evon  if  the  building  be  pri- 
marily  adapted  to  its  purpose,  it  must  also  be  arranged  in  accordance  with 
the  wishes  of  those  who  are  to  occupy  or  own  it.;  The  owner  pays  for  the 
building,  and  therefore  attention  is  to  be  paid  to  his  wishes  and  déci- 
sions,; The  skill  of  the  experienced  architect  will  usually  succeed  in 
properly  solving  the  difficulties  in  some  manner,  if  his  influence  be  not 
sufficient  to  remove  them  entirely.;  Thèse  factors  influencing  the  pro- 
gramme can  be  given  only  for  the  différent  kinds  of  buildings,  and  then 
merely  according  to  circumstances. ;  Thèse  requirements  are  as  defective 
if  too  vague  as  for  them  to  be  too  rigidly  stated. ;  The  assistance  of  an 
intelligent  architect  is  therefore  indispensable  in  arranging  the  proigram.; 
85.;  Space  Requirements.; 

Space  requirements  of  the  problem  are  usually  incorrectîy  fixed.;  They 
are  often  underrated  as  over  estimated.;  The  owner  usually  lacks  judge- 
ment  even  if  perfectly  acquainted  by  expérience  with  the  needs  the  build- 
ing is  to  fulfil.   Persons  with  little  knowledge  of  the  profession  may 
be  able  to  understand  a  drawing,  but  only  in  using  the  completed  build- 
ing will  its  faults  appear,  and  the  owner  then  discovers  that  the  rooms 
are  too  large  or  too  small,  though  their  number  and  dimensions  were  pre- 
scribed  by  him,  and  that  their  séquence  and  arrangement  do  not  correspond 
to  the  conditions  of  the  problem,  nor  to  his  own  expectations  and  wish- 
es.; Thèse  requirements  are  chiefly  fixed  by  the  purpose  to  be  served. 
They  further  dépend  on  the  money  available,  assuming  it  to  be  a  good  and 
economical  design.;  Their  influence  on  the  programme  is  therefore  of 
great  importance.; 

8c.;  Site  of  Building.; 

Difficulties  in  the  choice  of  a  site  are  often  not  properly  considor- 
ed,  even  if  the  question  of  suitability  for  the  purpose  be  mcro  e2::ily 
decided  than  many  other  conditions.;  Yet  the  necessary  dimensions  are 
often  under-estimated.;  The  duty  of  an  expert  is  to  examine  the  proposed 
building  site  in  gênerai  and  in  détail,  and  in  accordance  with  its  loca- 
tion, nature,  area  and  dimensions,  to  consider  the  possibility  of  giving 
the  building  a  fit  location,  of  enlarging  it  if  requircd,  of  cbtsining 
good  lighting  and  free  access  of  air,  as  well  as  for  fulfilling  other  needs 
of  the  occupants  for  health,  well-being,  and  comfort.;  ihcse  questions 
are  often  of  such  importance  that  they  décide  the  choice  of  site.  But 
for  other  buildings,  the  point  of  view  may  be  of  an  esthetic  nature,  re- 
quiring  from  the  artistic  stand-point  that  the  external  architecture  may 
produoe  a  striking,  graceful  or  monumental  effect. 
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Othor  questions  are  not  technical,   conoern  the.suitability  of  the  build- 
ing,  but  are  ofely  indicated  hère.;    First  are  convenient  roads  for  access 
to  the  grounds,   connection  with  streets  and  waterways,    and  secondly  is 
the  opening  of  the  building  to  business,   to  the  life  and  traffic  of   a  £reat 
city,   making  it  of   as  easy  access  as  possible,    and  thirdly,   to   separote 
>t  fer  from  noise  and  manuf actories,   froin  bustle  and  disturbances  of   ail 

kinds. 

87..  Local  Influences,; 

First  is  an  examination  of  the  site  in  référence  to  its  nature,  low  or 
high  situation,  existence  of  water  in  the  ground  and  possibility  of  inun- 
dation,  which  v^ill  décide  the  grade  for  the  building  or  its  lower  story, 
and  other  précautions  to  be  taken  against  water  and  dampness,  and  the  means 
to  be  adopted  for  drainage.;  Lack  of  water  must  often  be  remédiée.;  In 
low  ground  one  must  beware  of  marshy  earth,  of  fog  and  stagnant  air,  while 
on  hills  and  on  the  sea  shore,  the  effects  of  prevailing  vànds  must  be 
guarded  against.;  The  possibility  of  a  sinking  of  the  earth  and  of  earth- 
quakes  must  also  be  considered.. 

8S.;  Place  and  Apect  of  Building.; 

Location  and  aspect  of  the  structure  partly  dépend  on  thèse,  partly  on 
the  outlook  and  surroundings,  as  well  as  on  orientation  for  the  building 
or  some  of  its  parts.;  This  point  will  be  fully  treated  for  certain  kinds 
of  buildings,  but  is  hère  mentioned  in  gênerai..  An  eastern  or  southeas- 
tern  outlook  is  most  favorable,  just  as  western  and  southweGtern  exposures 
are  unsuitable..  To  directly  southern  outlook,  although  gênerai ly  healthy, 
it  is  objected  that  during  summer  one  must  suffer  from  beat  of  the  son, 
while  directly  northern  exposure  is  to  be  avoided  for  lack  of  sunshine, 
t/iough  soœetimes  désirable..  The  nature  and  forir.  of  the  site,  course  cf 
streets  and  adjacent  buildings,  and  other  local  conditions  usually  pre- 
vent  the  location  of  the  building  as  otherwise  préférable.;  Even  where 
one  has  a  free  hand,  it  would  often  be  best  to  take  into  account  various 
préférences  and  considérations  by  not  facing  the  building  exactly  to  the 
chief  points  of  the  oompass,  but  making  such  déviation  as  to  make  clima- 
tic  influences  less  prominent.; 
es.;  ARtistic  Treatment.; 

The  degree  of  artistic  treatment  to  be  given  to  external  appearance  snd 
to  internai  finish  of  the  building  dépends  on  its  purpose  and  rank,  then 
upon  the  meny  at  command.;  For  the  first,  the  principles  of  treatment  in 
Division  I  must  direct  and  guide.;  Considération  of  what  is  most  suitable 
and  effective  for  v;orks  of  monumental  architecture,  for  ecclesiastical  or 
secular  purposes,  or  for  merely  useful  buiodings  for  public  or  privât e 
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purposes,   muet  be  left  to  the  judgement   and' imagination  of  the  architect. 

Directions  of  this  kind,    afterwards  usually  included  in  the  prograirrae, 

lay  be  stated  only  in  a  very  gênerai   way  with  référence  to  money  avail- 

able,    and  serve  as  an  opproxiaate  limit  for  the  amount  of  artistic  treat- 

nent.      That  design  will  be  best,   which  produces  most  with  the  smallest 

cost. 

If  available  funds  are  limited,  one  shall  not  cramp  the  space  of  the 
building,  but  rather  limit  ..  architectural  treatment  by  avoiding  everything 
unusual..  Customary  local  ideas  are  almost  invariably  cheapest.;  There- 
fore  the  building  material  in  the  lîioinity,  so  far  as  suitable  for  the 
building,  i-;(  generally  préférable,  and  it  was  already  stated  in  Division 
I  that  skilful  use  of  this  building  material  and  a  truthful  treatment  of 
it  produces  a  better  and  more  beautiful  effect  than  a  more  lavish  expen- 
diture  ofl  costly  material  without  real  artistic  knowledge.   Therefore, 
even  where  funds  are  amply  provided,  and  where  one  has  the  good  fortune 
to  be  intrusted  with  a  work  of  monumental  architecture,  it  would  be  well 
to  exercise  wise  modération  and  to  be  mindful  of  the  prinoi'pla,  that  rich- 
ness  must  be  joined  with  simplicity,  light  with  shade,  animation  with  re- 
pose, and  that  where  the  heart  rejoices  must  be  not  magnificence,  tut  har- 
mony._ 

90..  Pixing  Cost  of  Building. 

The  chief  factors  that  fix  expenditure  are  the  volume  of  space  required 
and  the  degree  of  artistic  treatment.;  Thèse  appear  clearly  in  the  design 
and  afterwards  in  the  estimate  of  cost..  In  order  to  first  compute  the 
sum  required  for  the  building,  buildings  of  similar  kind  and  exécution, 
recently  erected  under  like  circumstances,  may  be  taken  as  a  baeis,  and 
assuming  equal  heights  from  thèse  may  be  deduced  the  unit  of  cost  per  square 
foot  of  ground  area  of  the  building,  or  the  cost  of  a  building  of  one, 
two  or  more  stories;  or  more  correctly,  the  cost  per  cubic  foot  of  the 
total  volume  of  the  building  may  be  similarly  found.   It  is  not  so  much 
the  ground  area  covered  by  the  building,  but  rather  the  area  that  may  be 
utilized  for  the  spécial  purpose  of  the  building,  after  deducting  walls, 
passages,  etairways,  etc.;,  that  should  be  made  the  basis  of  the  unit 
price  for  comparing  the  cost  of  buildings..  This  comparison  has  been  made 
for  buildings  of  the  same  kind  and  we  find  a  very  considérable  différence 
in  cost  per  square  or  cubic  foot  of  useful  space  to  occur,  according  to 
whether  the  arrangement  of  plan  of  the  building  is  more  or  less  good  and 
compact,  independently  of  other  conditions  affecting  the  cost. 

but  it  should  not  be  understood  that  dimensions  of  important  and  nec- 
essary  ante  roome  and  corridors  or  thickness  of  walls  should  be  reduced; 
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the  for«er  «re  to  inor^ased  4n  many  for»»  of  groùnd  plans  for  buildings 
as  to  Ineonvenienet  ooaaunication  in  the  building,   without  produoing  the 
effect  of  Bpaca,  to  be  attainad  by  their  siopla  and  central ized  arrange- 
ment.;    This  also  gradually  causes  greater  extension  of  the  façade  and  fre- 
quently  projecting  arohitectural  nasses  which  increase  the  oost.     The  in- 
orease  hère  aentioned  Is  often  greater  than  that  for  better  developipent 
in  forai  and  richer  architectural  subdivision  of  the  structure,     Much  a- 
do  is  a:ade  about  the  latter,  because  external  and  therefore  visible  te 
everyone, ,    Nothing  is  said  of  waste  in  arrangement  and  connection  of  rooms 
and  of  parts  of  the  building»   this  defeot  being  connected  with  the  inner 
organisB  and  therefore  not  apparent..    Thèse  points  will  be  considered  ly 
basing  cost  of  the  building  on  the  unit  of  useful   space  ..s  indicnted.     The 
same  end  may  be  sii&ply     attained  in  many  cases  by  coi&puting  the  unit  price 
according  to  nuober  of  persons  accooiaodiîted  in  the  building,   as  in  church- 
es,   schools,   hospitals,   etc.,   by  Computing  the  cost  per  sitting,   par  led, 
etc.     This  method  say  also  be  eoployed  for  other  unit  s  of  use. 
91.     Calculation  of  Cost. 

But  a  acre  accurate  stateœent  of  oost  of  the  building,   with  a  possibi- 
lity  of  increase  or  réduction,   is  by  the  careful  calculation  of  cost  lut- 
ter the  design  has  been  completed.     Nothing  has  so  often  brought  the  ar- 
chitectural profession  into  such  discrédit  with  the  public  as  exceeding 
the  estioated  cost  of  the  building.;    This  has  produced  the  resuit  that 
architeotrual  works  usually  taken  froœ  the  architect  and  transferred  to 
contractors,   soœetiaee  for  a  lump  sum,  or  by  measurement   at  fixed  prié- 
es.;   The  owner  believes  that  the  cost  of  preparing  the  design  will   te  sav- 
ed,   that  of  su  jervision  by  the  architect  during  érection,   and  that   he  will 
also  bave  security  against   any  excess  in  cost,.    Yet  this  is  gêner ail  y  caus- 
ed  by  the  owner  himself,   either  because  he  foras  correct   ideas  only  dur- 
ing the  construction, changes  his  views,   and  permits  changes  from  the  ori- 
ginal plans;   or  seized  by  a  love  of  building,    he  allows  enlari^ements,   bet- 
ter construction,  or  greater  richness  of  external   or  internai    architect- 
ure,  than  had  been  expected.;    lîhen  he  cornes  to  payment   and  final    setlle- 
ment,    he  is  dissatisfied,    and  ail  blâme  ie  thrown  upon  the  architect.      The 
latter  should  therefore  be  careful,   when  changes  are  made,   to  protect  him- 
self in  good  time  against  reproach  for  exceeding  oost   and  from  damages 
for  his  responsibility,  by  repeatedly  and  in  writing  notifying  the  owner 
of  the  additional  oost  for  thèse  changes  from  the  original  design. 

The  architectural  profession  in  Germany  hère  finds  itself  in  a  iriore  di- 
fticult.  position  than  in  other  countries.,    Nowhere  else  are  its  duties 
Bo  onerous  or  the  deaands  of  its  responsibility  so  great,    and  yet  nowhere 
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aise  is  its  position  so  incertain,    ite  influence  so  li:..itfcd.^    This  is  ii-.vi- 

ly  due  to  two  things,   connected  with  the  usuel   method  of  estircatin^,  and 

contracting:- 

1.;    The  German  architect  is  gênerai ly  requirt-d  to  compute  the  quanti- 
ties  and  the  estimate  of  oost  of  the  building,   required  betore  letting 
the  wcrk  to  the  oontractor.; 

2.     The  architect  and  contracter  are  usually  -the  snine  person,   an  oca- 
demically  trained  architect  leccming  a  contracter,   or  an  artistically  è^^^~ 
ed  contracter  being  also  a  practicing  architect.- 

The  firat  case  may  hâve  results  of   a  most   Ferious  kind,    as  shov/n  ly  cns- 
es  in  which  architects  heve  become  fîCtually  liable  ly  exceeding  their  pre- 
liininary  estimâtes.      If  the  custom  is  once  established  for  the  architect 
to  prépare  the  estimate  of  the  cost,    a  moral  duty  is  laid  on  him  to  keep 
within  it,   and  he  must  lessen  the  risk  by  taking  the  exécution  into  his 
own  hands.;      It  is  oertainly  true  thet  the  confidentiel   relation  then  end^., 
which  the  architect  should  hâve  as  professional   agent  of  the  owner,    and 
for  the  good  of  the  entire  profession  this  is  most  strongly  to  bb  de  plor- 
ed.; 

The  position  of  the  architect  becomes  perfectly  olear  and  indépendant, 
and  his  authority  ^realer   and  more  important,   if   he  cces  ctep^re   the  quc^n- 
t^-ties  and  the  estimate  of  the  cost  as  is  the  case  in  En^iand   >'n>d  part- 
ly  in  France..    In  England  the  first  is  made  by  the  architectural   survey- 
or,   the  last  being  prepared  by  the  builder;    similar  functions  bein^  per- 
formed  in  France  by  the  architecte-vérificateur  and  the  entrepreneur. 
their  basis  and  for  letting  the  ccntraot,    in  England,    a  specit  ic-ntion  or 
acourate  description  of  the  work   is  added  to  the  plans  and  prepared  ly 
the  architect,   who  has  to  see  that  this  is  strictly  carried  eut  clurin^ 
his  supervision  of  the  work.;    His  duties  are  otherwise  the  sarce,   lut  his 
services  are  exolusively  deveted  to  his  employer.      The  functions  of   tht; 
contracter  and  of  the  architect   are  net  united,   being  considerea  incor- 
patible  with  the  authority  of  the  architect.;    IntereKt   in   any  building 
oontract   is  condemned  in  the  strengest  manner  by  the  entire  architectur- 
al  profession,   and  préparation  of  the  quant ities  by  the  architect  or   his 
partners  is  objected  to,   at  least  in  cities. 

No  prospect  new  exists  in  Germany,    that   we  mey  attain  to  the  fortunate 
position  of  our  Snglish  colleagues.      Yet  they  are  just   es  strictly  heid 
to  their  spécifications  and  to  the  oontract,    as  we  are  to  our  estimste 
of  cost.;    Variations  from  drawings  are  never  to  be  entirely   avoided;    for 
in  new  buildings,    and  even  more  in  altérations  of   luildin^c,    unt'orescen 
things  oocur;    improvements  are  suggested,not  to  be  rejected  withcut   de- 
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triment,   and  every  such  chenge  causes  en  ir»crcaso  of  coBt.;    It  it  there- 
fore  adviseble  to  suggest  to  the  oviner  to  resorre  a  certain  aaount  thare- 
for,   about  ten  par  cent  ot  the  coet  of  the  building,  indépendant  of  any 
addition  to  the  eatinate.  4i 

Tîithin  limita  fixed  in  this  wey,   it  is  posaible  to  keep  within  the  e&- 
tirated  cost,   exceptigg  under  very  unuaual  conditions.;    Even  with  the  pré- 
sent System  of  estinating,   this  will  resuit  in  assuring  to  the  architect- 
ural profeesion  ita  just  claim  to  make  the  design  and  supervise  the  con- 
struction, but  will   also  furnish  a  systematio  and  fixed  basis  for  its  nat- 
urol  position  os  confidentiel   agent  cf  the  owner.;    Its  importance  in  the 
State  and  community  vrould  thereby  be  increased,   and  its  independence  be- 
coDie  indisputable.;      The  owner  would  recognize  that  he  would  aiweys  do 
better  to  entrust  his  building  to  a  skilful   and  experienced  oi'chitect, 
than  to  transfer  it  to  the  master  luilder.      He  would  understand  that  the 
V;ork  would  thereby  £;ain  in  design  and  artistic  trestnent  and  in  exécution, 
by  the  architect's  supervision  of  the  œaterials  and  workmanchip,   as  wftll 
as  security  against  claims  for  extras.     Thèse  advantages  and  the  secur- 
ity  of  the  owner,   who  knorfs  that  his  interests  are  ossured,   abundantly 
compensate  for  commission  paid  to  the  orchitect.; 
Chapter   c.-    Tre-?trc&nt  ot   Eools.  _ 
92,-  General., 

Te  produoe  an  enolosed  room   is  generally  the  aim  in  erecting  a  tuildirig. 
V;e  therefore  commence  with  the  single  room  as  the  siruplest  forn:  oï  the 
building.'    This  is  also  to  le  regarded   as  the  oeil   of  the  architecturcil 
cr^^anism,   as  the  élément  which  lorms  a  béais  for  the  shape  of   the  cuilfi- 
in^.      The  use  of  the  roora  and  of  the  building  are  not  hère  oonsidered, 
but  only  its  architectural   form,    as  it   appears  in  the  design.;    The  room 
""^7  is  partly  formed  ly  &pace~enclosing  and  partly  by   space-dividiné;   structur- 
al parts.      The  space-enclosing  parts  are  the  root   and  the  external    walls, 
the  space-dividinji  carts  bein£  the  floor  and  ceiling,    the  division  and 
aiiddle  walls,   the  latter  usually  parallel  to  the  principal   externaj    wall, 
to  which  the  former  are  terierslly  perpendicular.;    Floors  and  ceilin^r,  sul- 
divide  the  building  into  différent   stories. 

This  frequently  requires  a  spsce  to  be  merely  enclosed,   or   sometiiTieG 
covered,   otherwise  being  as  open  as  possible;    sometiaes  a  hail   RiUst  le 
of   such  extent  that  ceilir.g   and  roof  require  intermediate  supports  between 
its  walls,    such  as  isolated  pillars,   piers  or  coiumns.;    Colonnades  or  or- 
cades  are  also  employed  to   sundivide  space.;    The  ceiling,   roof,    and  walls 
are   seldom  unbroken;    for   .'-î  connection  with  the  extericr  cr   .vlth  i'ooils  a- 
love  or  below,   openings  ar;-;   aîTan^ed,   gen^rally  so  that   t.^rv  can  le  cl  os- 
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triment,   and  every  Buch  chenge  causes  sn  ircrcaso  of  coat,;    It  it  there- 
fore  adviseble  to  sug^eet  to  the  owner  to  reserre  a  certain  aiount  thare- 
for,   about  ten  par  cent  ol  the  coet  of  the  building,  indépendant  of  any 
addition  to  the  estimete..  i$ 

nithin  limita  fixed  in  this  way,   it  is  possible  to  keep  within  the  e&- 
tiirated  cost,   exceptigg  under  very  unusual  conditions.;    Even  with  the  pré- 
sent System  of  estimating,   this  vrill  resuit  in  assuring  to  the  architect- 
ural profession  ita  just  claim  to  make  the  design  and  supervise  the  con- 
struction, but  will   also  furnish  a  systematio  and  fixed  basis  for  its  nat- 
urol  position  os  confidentiel   agent  of  the  owner.;    Its  importance  in  the 
State  end  community  would  thereby  le  increased,   and  its  independence  be~ 
corne  indisputable.;      The  owner  vpould  recognize  that  he  would  aiways  do 
better  to  entrust  his  building  to  a  skilful   and  experienced  ai'chitect, 
than  to  transfer  it  to  the  master  luilder.     He  would  understand  that  the 
vvork  would  thereby  gain  in  design  and  artistic  treatnent  and  in  exécution, 
by  the  architect's  supervision  of  the  œaterials  and  workmanchip,    as  waI] 
as  security  ageinst  olnims  for  extras.     Thèse  advantages  and  the  secur- 
ity  of  the  owner,   who  knows  that  his  interests  are  assurée,   alundantly 
compensate  for  commission  paid  to  the  orchitect.; 
Chapter  c.      Tïe-?t.rc&nt  et   Roor.s. 
92. [  General.; 

Te  produce  an  enoloeed  room   is  generally  the  aim   in  erecting  a  buildirig, 
V;'e  therefore  commence  with  the  single  room  as  the  simplest  form  of   the 
building.'    This  is  also  to  le  regarded   as  the  cell  of  the  architectural 
crganism,   as  the  élément  which  forms  a  basis  for  the  shape  of   the  cuilfi- 
ing.      The  use  of  the  roorj  and  of  the  building  are  not  hère  considert>d, 
but  only  its  architectural   form,    as  it   appears  in  the  design.;    îhe  room 
xy  is  partly  formed  by  space-enclosing   and  partly  by   space-dividing  structur- 
al parts.      The  space-enclosing  parts  are  the  roof   ar.d  the  e>;ternal   walls, 
the  spûce-dividing  çarts  being   the  floor  and  ceiling,    the  division  and 
aiiddle  walls,   the  latter  usually  parallel  to  the  principal   externa]    wall, 
to  which  the  former  are  ^enerclly  perpendicular.;    Floors  and  ceilingr,  sul- 
divide  the  building   into  différent   stories. 

This  frequently  requires  a  space  to  be  mereiy  enclosed,   or  sometiiTieG 
covered,   otherwise  being  as  open  as  possible;    sometiaes  a  bail   Kust   Le 
of   such  extent  that  ceilir.g  and  roof  require  intermediate   supports  between 
its  walls,    such  as  isolated  pillars,   piers  or  coluinns.;    Colonnades  or  or- 
cades  are  also  employed   to   sundivide  space.;    The  ceiling,    roof,    and  walls 
are  seldom  unbrcken;    for   a  connection  with  the  extéricr  cr   .vlth  i'coas  a- 
bove  or  below,   openings  ar;-.-  arran^<ed,   generally   so  that   i.^-rV  can  be  cios- 
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ed  as  desired.;   «e  hâve  to  treat  of  those  parts  of  the  building  only 
so  fat  as  upon  their  respective  plaoee  and  looations  may  dépend  the  treat- 
ment  of  the  spaoe  and  the  traatment  of  the  building.; 
a.;  The  Boom. 
§3.'  Its  General  Pora. 

In  the  treatment  of  the  rooo,  ure  hâve  first  to  consider  its  form  in  gên- 
erai, with  référence  to  factors  influencing  this,  and  whether  it  is  to 
be  considered  as  an  isolated  or  a  space-forming  élément  of  the  building.; 
This  form  primarily  dépends  on  the  intended  use  of  the  room,  then  on  the 
possibility  of  easily  oombining  it  with  rooms  of  similar  form  with  due 
regard  to  shape  of  the  building,  and  lastly  upon  the  money  available  and 
on  the  résulte  of  its  shape.; 
94.;  The  Elementary  Fora.; 

The  rectangular  fora  possessee  most  advanta|[es  in  ail  respects.;  Kegard- 
ed  from  a  purely  aathematical  etandpoint,  the  circle  among  ail  figures, 
and  the  square  aaong  ail  rectangular  figui;es,  are  those  most  compact,  or 
those  requiring  least  wall  surface  to  enolose  a  given  area.  This  advan- 
tage  is  only  theoretical,  since  disadvantages  generally  resuit  and  neutra- 
li'ze  it.;  The  perimeter  of  the  circle  is  about  11  per  cent  less  than  that 
of  the  square,  therefore  materially  less.;  But  circular  roqas  cannot  le 
directly  connected. ;  The  construction  and  the  détails  of  vdndows  and  doors 
are  less  simple;  ail  furniture  and  furnishing  must  le  made  to  order  al 
increased  cost.;  Y»ith  a  alrge  radius,  thèse  difficulties  are  lessened  or 
or  removed  by  the  slight  curvature,  but  with  a  scall  radius,  they  are  in- 
creased and  the  circular  type  of  plan  is  exceptional  for  small  rooms.  The 
approximate  form  of  a  regular  polygon  aleo  has  many  difficulties  in  com- 
bination  and  construction  on  account  of  numerous  angles  and  deflections. 

The  rectangle  makes  everything  more  simple  and  natural  in  construction 
and  arrangement;  it  is  therefore  the  usual  and  preferred  elementary  form 
of  a  room  as  a  building  unit  or  separate  élément  of  the  building.   (Fig. 
93).  Oblique  angled  rooms  cannot  be  avoided  when  the  site  is  of  irreg- 
ular  form,  and  if  variation  from  the  rectangle  be  not  great,  it  then  le- 
comes  scarcely  noticeable  (Fig.;  94).,  It  sometimes  occurs  that  even  with 
rectangular  ground  plan,  as  on  sites  al  angles  of  streets,  it  is  permis- 
sille  to  arrange  the  plan  about  an  axis  oblique  to  the  external  walls, 
changing  a  rectangular  room  into  one  partially  oblique  (Fig.;  9.^).  To  trans- 
form  a  slightly  oblique  room  into  a  rectangular  one,  if  the  irregularity 
must  not  appear,  the  solution  in  Figs.  96  and  97  may  serve;  tut  such  ar- 
rangements  are  not  applicable  to  ordinary  plans  on  account  of  the  consid- 
érable expense  thereby  incurred.^  If  the  variation  from  the  right  angle 
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ce  considérable,  the  obliquity  is  to  be  limited  as  far  as  possible  to  sub- 

ordinate  rooms,  or  by  interposing  suitable  forms,  a  regular  and  pleasin^ 

treatinent  may  b©  obtained  (Figs.;98  to  1.01).; 

It  is  stili  to  be  considered,  v»hen  the  square  is  to  be  preferred  to  the 
rectangle.;  Economy  of  wall  surface  will  not  décide,  for  if  the-  rectangle 
does  not  differ  very  much  from  a  square,  the  saving  will  be  slight,  scarce- 
iy  1  per  cent  différence  for  a  rectangle  having  proportions  of  3  to  4. 

Therefore  difficulties  in  the  design  of  the  ground  plan  are  not  created, 
where  advantages  do  not  resuit,  everything  being  taken  into  considération.; 
The  square  forni  will  be  preferred,  for  a  tower,  (Fig.  102),  where  no  rea- 
son  exists  for  giving  to  rooiïi  différent  dimensions  on  transverse  and  on 
principal  axes,  but  suggesting  the  same  treatment  in  both  directions.;  Figs.; 
102,  1C4  are  examples.   In  thèse  and  many  other  cases,  the  regular  poly- 
gcn  or  circle  is  preferred,  or  g^^round  forms  composed  of  portions  of  thèse 
figures,  whether  intended  for  speciiU  purposes,  as  for  audience  rooms  of 
•'théâtres,  circus  buildin^^s,  etc.;,  for  a  centraliy  located  room,  or  for 
one  eîT^phasised  in  some  other  way  on  the  plan,  or  for  oonvenient  use  of 
an  ecute  or  obtuse  angle,  an  angular  and  unsymnietrical  portion  of  the  plan 
is  '^ictually  préférable.;  The  elliptical  fonn  is  exceptionally  found  and 
rr:ay  be  replaced  by  an  approxiir.ate  figure  composed  of  arcs  of  circles,  or 
of  one  extenoed  by  straight  lines. 

The  arryngenîents  lirst  described  are  represented  in  Figs.  1G5  to  109.- 
b;;  Figs.;-ietT'and  10c  an  ider,   of  Ihe  external  appearance  v^ill  easily  be 
fcrrned,  creatin^  a  conviction  that  by  solutions  derived  from  the  most  im- 
portant conditions  of  the  problem,  a  characteristic  effect  may  be  obtain- 
^6,    a  transition  pleasing  to  the  eye,  and  a  combination  of  the  masses  of 
tne  L'uilaing  anri  of  the  .7.eiiibers,  which  would  otherwise  be  awkwardly  con- 
nected  together.   Figs..  10^  to  109  exhibit  rooms  enclosed  by  arcs  of  cir- 
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015.  ;     Extension  of   Rooms. 
;-or  sxtansion  of  rocs  or  annexe.,    apaes,   galleries,    exedra,    angle  toys 
(..ucon.es,   lci;,:ios,   porliooea,   ferottoes,    etc.,   «hich  Œust  te  considered 
.•-T,  ..ocei^sorier,  and  alwayt:  hâve  a   specia]   purpose,    another  type  of  forir, 
is   yuite   ■upropriale,    as  ir,   Figs.;  ilC   to    117,    v;hose  effeot  is  increased 
l:.    contrast   v/ith   the  ordinary  form..    But  for  simple  and  frequently  repeat- 

e.  roo.,s,    the  use  of   unusual   forms  is  unjustif iable.      Thèse  should  not 
0.,..  tf;eir  crij^ir  to  aare  v-him  or   a  désire  of  notoriety.      Therefore  the 
tanoitu.   ùroam  for».s  so  comœonly  employed  in  the  last  century   (aœuseœent 
.u.id.nis,   villas,   etc..)   should   not  be  imitated,   however  skilfully  they 
i.ay   bs  ooiili.ped.  ■ 
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rc.      Forois  oï  Ctjilin^. 

The  form  of  oeilirig  dépends  on  its  treatment,    and  the  toilowin^  cases 
ère  especially  to  le  distin^uished, 

1.  The  roof    at  the  sanie  tiine  forms  the  oeilin^  of  the  rooms;    it   is  then 
space-enclosint  or  may  le  space-dividin^. ,    when  an  upper  room  exists.  • 

2.  The  ceilini;   extends  f  ree  over   the  entire  rooir-,   or  interaediate  sup- 
ports arày  le  arranged  letv,een  the  walls. 

îo  thèse  two  motives,    and  the  method  of  construction  connected  therewith, 
are  to  le  referred  the  inost  varied  forriis  of  ceilin^s,    which  partly   assume 
plane  or  curved  forma,    are  partly   mclined  with  uniforiL  or  Iroken  slope, 
,<T  partly  of   simple  or  compound  form.      It   is  unnecessary  to  discuss  then 
lurther,    sincethey   reldon;  occur  except  in  rooms  of   especial   importance. 
(Div.    h).      For  ordinary  rooms  or   siir^ple  éléments  of   the  luildin^-,,   the  hor- 
izontal   form  of   ceilm^    is  most  natural.      It   will   therefore  te  taken  as 
^  lasis,    and   the  rectangular  form   of   rocm  Ib  fixed   upon   as  the  leadin^, 
one,   loth  in  section   and  in  plan._    The  dimensions  of   the  room,    its  length, 
depth,    and   hei^ht,    are  first   determined   in   accordance  with   the  purpose 
and  importance  of  the  cuildmg,    afterwards  according  to  its  construction 
and  the  location  of    Windows,    docrs,    etc.,   opening  out  of   the  room. 
9?.      Len.^^^th:      lirtarxe  letween   axes  of   V?indows. 

The  lenj;,th  of   the  rocm   is   fixed   in   accordance  v/ith'  the  nuinler  of   Win- 
dows to   te  placed  in  the  external    wall    and   according   to   distances  between 
their  vertical    axes.      The  latter  varies  with  the  scale  assigned  to  the 
luildinç..      Ihe  more  important   tho   structure,    the  greater   is  the  distance 
cetwec'n  tl)ese  axes,      luildinj^s  for  utility  or  simple  dwellin^s,    especial- 
iy  luildin,;^G  vdth   small   rooms  and  numercus  division   walls,    naturaily   hâve 
sinall    distances  letween  thèse   axes,    while  monumental    structures  frequent- 
ly   hâve  very  great   distances  Lotween  them.      From  o.  S:c   to  8.30   ft.    may   le 
fiven   as  least   distance  letween   axes  of   winaows,   8,20   to    11.48  ft.    an   av- 
era£,e,    and   22.0"   to    2c.  24   ft.    beii:..-    the  greatest.;    The  distance  between 
axes  indeod  very   seldom  falls  outside   thèse  limits,    it   not   being   advis- 
alle  X.0   assume   a  g-reater   scale   for   ihe  building,   and   a  é.^'eater   distance 
l-etween   axes  cf   the   Windows  than  the  purpose  of   the  building   would  justi- 
iy._    The  li^htin^,  of   the  room   would  sometimes  le  injured  thereby.;    eut 
it    would  certamly   re  very   bad   to   make  distances  between   winaows  tco   small, 
for   the  necessary   rt^pose   in   the   internai    and  external    appearance  of   the 
buildin^i  would  le  lackint'.:    the  subdivisions  would  le  too   small,    the  re- 
lief  toc  weak,    and  the  gênerai    eifect   not   imposing.;    The  given  average 
distance  of   8.  20   to    11.    47  ft,    will   therefore  le  exceeded  m  important 
^.rivate  résidences,    and  especially  in  many  public  buildings,   on   account 
of   their  purpose.      ( Gee  Talle). 
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but  if  definite  reasons  permit  the  arrangement  of  Windows  and  other  op- 
enUiis  close  together,   it  is  then  advisable  to  oombine  them  in  pairs  or 
t;roups,    thereby  obtaining     lar^e  axial   dietanoee  and  more  imposin^;  effect., 
Vihether  the  rooir.  bas  one,    two,   or  more  Windows  in  front,    dépends  on  wheth- 
er  its   cverage  len^th  is  one,    two  or  more  times  the  axial   distance  between 
Windows,    less  the  thicknese  of  division  wall..    The  pier  between  the  Win- 
dows is  the  place  for  the  location  of.  the  division  wall,   which  need  not 
le  exactly  «zt  the  centre  of  the  pier..    Less  than  the  half   is  often  suf 

ficient   at  one  side  of   the  window  and  more  is  often  necessary.;     (Fi^s. 

<  ■]  c    •(  ^^    1  :^r,    ) 

?5.-  Depth:  Position  of  Dcors. 

The  depth  is  the  most  important  dimension  of  the  room;  other  dimensions 
are  to  le  arranged  in  accordonce  therewith,  and  in  designing  the  bui.ldm^, 
se  therefore  commence  with  the  depth  of  the  room,  selecting  the  form  of 
ceiling  to  suit  this.;  The  depth  itself  dépends  on  the  possibility  of  ^ood 
li^^'hting  by  day.;  If  the  ceiling  ce  suspended  from  the  framew.crk  of  the 
rcof ,  or  rests  on  girders,  isolated  columns,  division  wall  s,  etc.,  spaced 
st  such  distances  as  to  require  no  support  betwee»  them,  then  may  depth 
ue  taken  at  pleasure,  provided  that  sufficient  n-atural  lightmg  is  also 
oltained.   In  rooms  of  unusual  de|)th  (Div.f;,  Chap.4),  one  of  ths  indica- 
ted  methods  of  construction  tiust  le  employed  to  secure  the  required  depth; 
but  for  rooms  of  unusual  size,  the  simplest  construction  is  to  arrange 
the  ceiling  so  as  to  le  free  between  the  walls.  ;  It  generally  rests  on 
the  external  and  miédle  walls,  and  the  depth  of  the  room  is  then  natur- 
ally  limited.  ■  Sven  with  iron  beams,  the  depth  can  scarcely  le  made  more 
thon  24.  c  to  2c. 2   ft..  without  usin£  girders,  or  seldom  over  21.3  to  23.  C 
ft.  with  wooden  beams,  generally  having  an  average  depth  of  le.  4  to  IP.  7 
ft.   This  is  sufficient  for  est  purposes;  less  depth  frequently  suffic- 
es,  snd  only  in  buildings  with  large  rooms  will  m.ore  be  required.   The 
latter  require  sufficient  clear  height  of  the  room,  if  the  lighting  on- 
ly occurs  aiong  its  longer  side.; 

But  the  depth  is  primarily  fixed  by  the  use  of  the  room,  which  demands 
c;vaiiatle  wall  surfaces  of  a  certain  length.   Therefore,  if  economy  re- 
quires  the  least  possible  depth  of  room,  we  may  décide  on  the  possibility 
of  so  piacing  the  Connecting  doors  of  the  rooms  in  the  division  walls, 
Lhat  the  required  wall  surlace  exists  at  both  sides.   For  most  purposes 
it  is  sufficient,  beside  the  door  from  c.  50  to  3.69  feet  remain  to  recieve 
larger  furniture,  with  from  3.28  te  S.  cl  ft..  at  the  other  for  smaller  pièces, 
^x-cording  to  whether  a  single  or  double  door  is  employed,  for  which  with 
c^rchitrave  from  4.2c  to  5.90  ft.  is  to  be  allowed,  there  results  a  depth 
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or   14.71:  ft.;  as  in  Fig.;  llfi,  or  1Ô.40  ft.;  as  in  Fig.;  119.;    «hether  the 
door  is  set  near  front  or  rear  wall  dépends  on  whioh  portion  of  the  divi- 
sion wall   is  to  be  best  li^hted  in  the  day  time.;    Custom  influences  this, 
but  if  the  door  is  set  in  the  middle  of  the  wall,   as  in  Fig..  120,   a  depth 
of   18.00  to  19.70  ft.;  is  required.;    Ihe  arrangement  of  heating  apparat- 
us  i  s  important  for  the  wall   surfaces.;    The  preceding  figures  are  based 
on  given  average  dimensions.     Yet  they  permit  réduction  if  necessary.;    The 
depth  is  but  rately  fixed  for  a  single  rooœ,since  a  séries  of  rooms  gen- 
erally  hâve  the  same  average  depth.. 

99.;    Height:      Arrangement  of  Vîindows. ; 

This  is  true  for  the  ehight  of  the  room,   since  the  stories  extend  through 
horizontally,   a  break  in  this  arrangement  being  only  occasionally  found. 
Height  of   stories  has  remained  constant  for  centuries  in  buildings  of  the 
same  kind,   and  may  within  certain  limite  be  considered  as  fixed.;    Like 
dimensions  of  roons,   the  doors,    Windows,   etc.;,   are  in  détail   fixed  by  the 
height  of  man,  otherwise  by  the  mode  of  use.;    Heights  of  stories  of  ordi- 
nary  buildings  are  seldom  less  than  8.20  to  9.84  ft.;or  more  than   11.48 
to   13.  10  ft.;    But  for  buildings  of  munumental  character,   the  lower  or  up- 
per   limite  may  scarcely  be  given;    yet  heights  of   19.70  to   26.20  ft.;  are 
not  at  ail  unusual  in  flacea      (See  Table) 

But  buildings  for  purposes  of  mère  utility  frequently  require  heights 
exceeding  the  usual  ones. ;    For  their  dimensions,   one  must  chiefly  judge 
by  size  of  room,   especially  by  its  depth,    and  it  must  be  made  higher,   th^ 
deeper  it  is,    so  that  parts  most   distant  from  Windows  may  be  well   light- 
ed;    this  will  be  more  effective,    the  higher  the  top  of  window,   whether 
window  sill  be  somewhat  higher  or  lower;    for  the  latter  is  only  decided 
by  the  use  of  tfee  space  next  to  the  window.;    Therefore  in  deep  rooms  to 
be  well   lighted,   the  window  should  extend  as  close  to  the  ceiling  as  pos- 
sible (Fig.;  121).;    This  causes  difficulty  if  the  beams  are  perpendicular 
to   the  front   wall.;    Such  high  locations  for  Windows  also  appear  inadvis- 
able  for  most  buildings;    some  wall   space  is  required  above  lintel  or  top 
of  window  opening  to  recieve  curtains,   blinds,   etc.;,   for  reducing  the 
light.;    This  produces  the  usual   arrangement   in  Fig.;  122. 

It  is  permissible  in  case  of  necessity  to  break  the  levels  of  the  stor- 
ies on  account  of  certain  rooms,   which  must  hâve  greater  height.     This 
may  be  done  in  eittlher  of  three  ways: 

1.;    By  dropping  the  floor,   the  room  then  usually  being  in  the  ground 
story  or  above  subordinate  rooms  (Fig.;  123). 

2.^    By  raising  the  ceiling,    above  which  the  roof  is  directly  placed, 
so  that  the  height  of  the  roof  can  be  entirely  or  partly  utilized.    (Fig. 
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r    124).; 

3.,    By  extendin^  the  room  through  two  stories,    whose  total   height  is 
required.^Fié.;  125).; 

It  must  always  be  remembered,   that  thèse  arrangements  must  not  ciake  the 
construction  much  more  difficult,    mor  may  passage  within  the  building  be 
impeded.^ 

100.;  Proportions.; 

In  determining  the  height  of  auch  unusual  rooms,  a  factor  of  importance 
in  esthetic  relations  is  to  be  considered,  which  may  be  ne^lected  for  rooms 
,î   ordinary  dimensions  arranged  in  continuous  stories.;  This  comprises 
proportion  of  its  interior,  or  the  ratio  of  its  dimensions.;  For  deter- 
mining  thèse,  the  point  of  view  of  the  observer  in  the  room  itself  is  dé- 
cisive, even  more  than  for  the  exterior.;  The  following  data  may  serve 
as  approximate  rules»_  where  length  and  depth  are  to  be  taken  between  the 
points  of  support  of  the  ceiling,  and  height  is  measured  between  floor 
and  ceiling. _ 

According  to  old  and  well  known  rules:-    -      — 
1.;  height  =  2/3  to  3/4  the  depth.. 
2.,  Height  =1/3  (length  +  depth) 

3.  Height  =  1/2  (diagonal  of  rectangle  of  length  and  depth). 
according  to  Durand: - 

4.  For  horizontal  ceilings:- 

Height  =  depth,  if  length  exceeds  depth.. 

Height  less  than  depth  for  square,  polygonal  or  circular  rooms. 

5.  For  vaulted  ceilings:- 

Height  =  /V2  times  depth,   if   length  exceeds  depth.. 
Height  =  depth  for  square,   polygonal  or  circular  rooms.; 

But   thèse  rules  will  be  so  modified  for  rooms  ofi  unusual    size  that  the 
height  may  be  so  much  less  than  the  depth,   the  greater  the  ^c^^»olute  dimen- 
sions. ^ 

According  to  Fergusson:- 

5.;     height  =1/2  depth  +   sqyare  root  of   length.. 

The  first  rule  makes  the  height  dépend  upon  the  depth   and  is  very   arbi- 
trary;    rules  2,    3,    4,    and  5   are  frequently  inapplicable.      In   the  last   two, 
Durand  has  correotly  recognized  that  the  height  of   the  room  is  not   alone 
to  be  brought   into  relation  with  its  length  and  depth,   lut   also  into  har- 
mony  with  the  form  of  the  floor   and  ceiling..     Yet   he  proceeds  arlitrariiy, 
v;hen  he  makes  the  height  of  the  room  equal   to   its  depth,   or  to  one   and 
halfi  times  the  depth.;    Fergusson's  rule  gives  rather  inadéquate  height 
for   small   rooms  with  length  and  breadth  less  than   le.  4  f t.  ,    but  very   suit- 
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aile  hei£ht  for  lar^e  rooms.;     If   several   large  rooms  occur   in  a  stor};, 
a  suitalle  avera^e  hei^ht   is  to  Le  assumed.      nhen  thèse  are  of   catficient 
iuiportance,    subordinete  smaller  rooms  may  be  arranged  in  two   stories  by 
inserting  an  intermediate  floor.; 

Dimensions  of  rooms  are  also   determined  in  accordance  with  space  requir- 
ed  for  their  purpose,  generally  being  calculated  for  the  numler  of  per- 
sons  assumed  therein.;    Tkese  détails  are  referred  to  the  discussion  of 
the  différent  kinds  of  buildings,    and  for  the  usuel   dimensions  of  doors, 
Windows,   etc.;,   see  Part   III  of  this  Handbuch.;     A  collection  is  added  of 
axial   distances,   depths  and  heighjcs  of  rooms,   taken  from   a  nunber  of  the 
most  important  buildings,   mostly  récent.;    The  absolute  dimensions  are  in 
many  cases  fixed  by  the  uses  of  the  room,   but  in  other  cases  are  influ- 
enced  by  the  rank  and  importance  ofthe  building.;     As  an  example  of  the 
earlier  period  for  oomparison  only,   is  added  the  Loggia  dei  Lanzi   at  Flo- 
rence,   built   about  the  middle  o|   14th  century,    which  is  perhaps  unsurpass- 
ed  in  beauty  and  grandeur  of  proportions.; 

TABLE  CF  BUILDINGS.. 

=  distance  between  vertical   axes  of  Windows  in  feet.; 

=  Depth  of  room  in  feet.; 
H.   =^  clear  height  of   story  in  feet.; 


Kind  of  Building. 


H» 


School,   Kiunich 

Parm  buildings,   Frankfurt 


Re 


Ot 


of   H.:  Fischer,   Vienna, 


O.  Ci'j 

P.  90 

c,  to 


Kes.;  of   H.    'ù'ahner,  Aix-la-Ch.  ;  7.  5F5 


Prison,  Plotz.    Berlin 
Central   hôtel,   Berlin 
Assem._  Bldg.-^    Neustadt 
Post  Office,    otettin.; 
Verein  Bank,    Stuttgardt.; 
Building   School ,      " 
Frank.    Botel,   Frankft.; 
Main  Bldg.  ;,Univ.  otrasburg.; 
Court  House, Stuttgardt, 
Théâtre,  Riga.  ; 
Polytech.j   Berlin,k.Bldg.; 
Stad.  ;  Art.;  Inst.;,Frankfort 


8.  20 


9.8c 
9.8c 
9.SÔ 
11.0 
11.  20 
11.  20 
11.  ;3C 
11.  f:0 
11.  80 
12.30 


D. ;  H. . 

Ist.      2nd. 


Notes. 


2Ô.;1 

12.  F5 
19.7 
20.  1 

13.  1 
19.7 

PQ    P. 

Ci}?.  ■> 

19.7 
20.4 

24.2 
4c.  ô 
21.5 

27.9 
14.8 


12.  E 
8.  c 
12.5 
14.  c 
10.8 
17.4 


1*5   p-, 

13.8 
11.7 
10.8 

14.0 


19.7 
15.4      15.4 


14.  1 
14.4 
19.7 
19.4 
16.4 
13.8 
19.  6 
19.7 


15.4 
14.4 
13.2 
31.8 
15.2 
18.4 
20.6 
16.4 


5  Ig.-  windov.'s  per  roon». 

•  dole.seats.; 
H.;  =   widtn  of    stall 

3  Vi-ws  coffibined. 


A.  =  width  of  cell 
Front,  Fiedrich  Bt. 
A.  =  unit  of  bldg. 

Simple  &  ri cher   Win- 
dows  ai^t^rnate  p.t    2  A 
ii.  ;  to   ^  L>rg.    TaLles._ 

Central   portion. 

Ent.hali   ô  main  hall. 

Main  front.. 

Ent.  ;  hall   t'ï  foyer. 

A.  ■  =    10  smali   orS 

large   çeats. 

A.    ^  width  ot   rooîEt^,. 
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A."  D.;  H.; 

Ist.      2nd. 


Notas.  • 


12.50     23.0     17.8  19.? 

12.50     25.0      14.5  23.6 

13.15     21.0     18.1  31.2 

11.  2     


13.40     25.0 
13.80     2c.  0 


14.  1     14.  1 


14.00     29.9     17.4     21.4 

14.40     44.3     29.5 

14.80      18.1     14.8      16.4 


Chem.-  Inst. .Univ. Vienna 
Rathans,   Vienna 
Govt.Bldg.;,   Dantzio 
Abatt.;(îf  Market  Budapesth 
Library,Univ.;Of  Halle 

Gen.liospital,  Berlin 
Anhalt  R.R.  ota.;,  Berlin 
Harmonie  Society,   Heilbrau 
Vict.;  Storehouse,  Berlin 
Royal   Villa,   Berg,; 
Castle  Hummelshain,   Jena,_ 
Meininger  Bauk.;,Berlin 
Barracks,  Lubec; 

Abattoir,  Berlin 
Théâtre,  Berlin.; 
Bourse,   Vienna 

State  Library,    Stuttgardt.;     17.8       59.0     le.  4     32.5 


A.  f  2  -^tv'^ÏTï'^-  pics.; 

A.  =unit  of  Lldg. 

Central  Building. _ 

A.  =4stails.  _ 

A.==2book   stacks, 
■  c:.  tiers  to   stcry. 

A.  =  2  beds. 

V;aitin£v  rooin.  ; 


15.  30 

60.  8 

9.2 

8.9 

15.80 

25.0 

19. 

,  7 

N.  front.  ; 

1Ô.4 

32.8 

le. 

,4 

Main  front 

16.  ô 

18.4 

15.6 

16.  1 

Double  Windows.; 

le.  8 

■30'  h 

^'   P' 

11.0 

A.  =room  for    10  ir.en. 

17.1 

30.8 

20.7 



A.  =  1  pi  ace.; 

17.2 

45.4 

15.4 

44.3 

Concert  hall    2  story. 

17.8 

3d.7 

29.5 

46.0 

Ent.hall    h  hall  on 
main'  iront. 

Spinn  Block,  Berlin 
nohler  School,   Prankfort 

K.n.    Gymnasiufli,  Berlin 

Borsig  Palace,  Berlin. 
Res.;Thonet   ,  Vienne.; 

tPol  y  technikuin,  Zurich.; 

Pal..  Keichstag,   Berlin 
Art.;  Ind.;  Muséum,  Berlin 
.Main  4.4.    St.  ;  Prankfort 
Muséum,    Arsenal , Vienna 
Loggia  d'Lanzi, Florence 


18.  4       18.  7 

19.7 


IIK 


.  1     14.  4 


36.1     17.1     32.6 


20. 0  20.5  14.4      14.4 

20.4  20.7  23.3 

21.4  39.4  16.4      14.4 

23.6  36.1'  26.6     29.5 


M,=    2book cases:    4 
tiers  m  up.    slory. 

For    Ist  ^  2nd  stories. 

Grçuped  vândcY^s  aby, 
Ent,nall    à.  main  hall. 

^-xî   \  school roQm 
with  Qouble  vanaow.. 

Voss  Gt.    front. 
Ist  d  ba'ser.ent  'stor- 
ies. tOk'ether:  ^  A.= 
c  Windows  in  <:^nd   sto 


ry. 


26.3 
27.8 
29.9 


42.7 
26.3 
160.0 
3:^.4 
35.8 


21.4     38.5 
20.  7     24.0 

78.8 
24.  3     38.  5 

76.7 


Centre!  cortion;- 
^.  =  c  Windows  m 
Lasement. 

kairi  laccide,    centrt;. 

Group ed   Windows. 

Central   Building.  ; 

A.  ;  =    1  stand  of   arrns. 

Total   height.. 


b.;  Lighting  of  Rooms.. 
101.;  Natural  Lighting.; 
Natural  Lighting  by  sun  light  will  be  treated  hère,  and  is  introduced 
through  openings  in  the  walls,  ceiling,  or  roof..  Thèse  either  open  di- 
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rectiy  into  the  open  air  or  into  a  well  lighted  room  abcve  or  at  one  side 
direct  light  is  obtained  in  the  first  case,  borrowed  in  the  others.-  Stili" 
dspecially  in  side  light,  a  distinction  must  be  made  between  that  from 
the  entirely  unlimited  exterior  and  that  from  a  limited  space  ,  streete 
or  courts,  enclosed  by  adjacent  buildings,  li^ht  then  being  partly  reflect^ 
éd.;  Thèse  openings  are  also  means  of  venti-lation,  which  then  occurs  in 
the  most  rapid  and  natural  manner;  j  in  our  climate  they  seldoo  remain 
open,  but  are  mostly  closed  by  sash  Windows,  or  by  glazed  skyli^hts  in 
ceilings  or  roofs.   Glazed  doors  also  sometiines  light  a  roon.   It  is  on- 
ly  necessary  to  mention  thèse  arrangements,  so  far  as  their  location  in 
wall  or  ceiling  and  the  required  nrea  cf  light  surface  ior  the  room  are 
concerned,   Guality  of  light  dépends  upon  the  iTiOde  ,<f  lighting:- 
1.;  nhether  low  or  high  side  light  or  ceiling  light  is  provided. 
2.      2h6ther  this  is  direct  or  borrowed,  side  or  ceiling  light. 
The  climate,  season  of  year,  location  and  surroundings,  also  influence 
intensity  of  light. 

102.;  Glass  Aree.  ; 
In  deterir.ining  the  glass  area,  thèse  factors  are  to  be  considered;  the 
use  of  the  room  is  of  great  importance,  and  it  is  to  be  remembered  that 
intensity  of  light  diciinishes  inversely  as  the  square  of  the  distance  in- 
cresses.;  Since  light  is  broken  and  diminished  by  glass,  the  window  is 
to  be  considered  as  a  source  of  light,  and  the  distance  is  to  be  taken 
from  it.   Ail  thèse  are  to  le  taken  into  account  in  given  cases,  and  the 
li^^^ht  area  deternâned  accordingly.  ;  Requiremente  besed  on  the  use  of  the 
rooTi  will  be  mentioned  in  successive  volumes  of  this  Handbuch  under  dif- 
férent kinds  of  buildings,  such  as  school  houses,  exhibition  buildings, 
museuffls,  etc.   Relishle  uiethdds  for  determinink  quantity  of  light  intro- 
duced  through  vàndows  into  any  given  room,  will  be  given  in  other  volumes 
of  this  Handbuch.   Thèse  processes  chiefly  consist  by  means  of  sclid  cmg- 
le  mepsurer,  in  nieasuring  the  pyramid  of  light  directly  radiated  to  any 
point  in  thé  room  to  be  examined. 

The  gênerai  rules  are  unsafe  and  inaccurate,  such  as  that  for  lighting 
roonis  cf  ordin?ry  height,  1/7  to  1/5  of  the  floor  area  is  to  be  taken  as 
the  glass  area,  and  that  the  top  of  the  windcv;  must  be  at  a  height  atove 
floor  equal  2/2   the  depth  of  rcom,  etc..  For  openings  may  thireby  be  fix- 
ed,  which  may  sosetimes  introduce  insufficient  light,  or  may  supply  more 
light  than  is  necessary..  The  latter  results  .T.uch  more  frequently  than  the 
former,  using  the  ratio  of  V?  to  175,  and  a  window  opening  fixed  by  this 
rule  often  produces  such  obund^nt  lighting  of  the  room,  that  this  lik^,ht 
must  be  at  timos  obscured  by  curtains,  shutters,  etc.   This  is  true  for 
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bot h  8lde  ll^hts  and  skylighis;   if  the  foraar  are  nore  frequently  lisit- 
ed  by  aurroandinga  than  the  latter,  than  la  the  light  from  the  latter  so 
much  the  less  intense,  being  usually  recieyed  through  the  roof,   et  a  ^^reat- 
er  distance  from  the  floor,  ^enerally  through  tifo  thiskneeses  of  glass.. 
Reflected  light  ie  espeoially  unsuitabla  and  diaturling  and  should  there- 
fore  be  avoided.. 

103..    Direct  and  Indirect  Lighting,, 

Only  rooms  recieving  direct  light  oan  usually  te  said  to  be  well  lijj.ht- 
ed.^    Viindows  are  used  for  this  purpoae,   and  their  lintels  or  tops  are  pleo- 
ed  as  high  as  possible,   acoording  to  Art.,  99.     The  rectangulor  window  is 
inost  suitable,   admit ting  more  light  *«han  any  other  form  of  equal   width 
and  height.;    Heifeht  of  sill   windovf  is  fixed  acoording  to  use  of  the  rooœ. 
The  usual   height  of  ?.4e  to  2.62  ft.;  is  especially  applicable  to  livin^ 
•tooms,    and  is  such  that  one  can  conveniently  open  the  window  and  look  eut. 
In  many  cases  (schools,  prisons,   etc.,)  both  of  thèse  are  not  intended, 
but  merely  to  light  the  rooc,   and  such  a  low  sill  would  not  be  advisatle. 
The  sill   is  then  higher,   in  many  cases  above  the  head  as  in  halle,   to  af- 
ford  protection  from  draughts  through  orevioes  of  Windows.,    (Pi^.    130). 
Dorrowed  li^^ht  should  be  employed  only  in  subordinate  rooms  and  when  un- 
avoidable,  but  only  with  care  and  so  as  to  make  ventilation  ly  the  open- 
ings  possible.;    Therefore  Windows  should  be  arranged  in  addition  to  sky- 
lights,  or  at  least  air  flues  should  be  provided. 
104.,    High  Side  Light  and  Ceiling  Light. 

Hinh  side  light  expeoially  occurs  in  rooms  of  great  depth,   and  in  those 
of   such  great  height  that  Windows  are  plaoed  above  roofs  of   adjoining  rooms 
(Fig..  12c).;    Notable  examples  of  thèse  are  domed  structures  and  basili- 
can  designs  (Figs. ;  127,129).,    Booms  of  very  great  depth  require  for  good 
lighting  Windows  along  loth  long  sides  as  well   as  along  the  ends.      Yet 
one  should  avoid  placing  Windows  where  unnecessary.      Ceiling  light  is  fre- 
quently arranged,  thouth  improperly,   with  entire  exclusion  of   side  li^ht.; 
Both  often  influence  the  form  of  the  ceiling  (Figs.  128, 130).      Direct  ceil- 
ing light  can  only  be  obtained  in  a  room  located  in  the  upper  story;    yet 
it  raay  also  sometimes  be  utilized  in  lower  roonis,    as  in  Fig. .  128.; 
The  value  of  ceiling  light  in  comparison  with  that  of  high  side  light  is 
explained  by  Boileau  in  Figs.,  131,    132.,    Thèse  illustrations  exhibit  both 
modes  of  lighting  arranged  in  the  same  room,  for  exampie,   in  a  hall   32.6 
ft.;  wide  with  side  rooms  18ft,    wide  extending  along  the  long  sides,   with 
twc  stories  of  galleries  above.;      Thèse  side  rooms  recieve  light  only  from 
the  opening  in  the  ceiling,  or  from  side  openings  in  upper  wall  of  hall. 
For  points  0,   L,   I,  F,  of  the  floor,   the  number  of  light  rays  fallin^  on 
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eeoh  are  found  for  a  oross  teotion  pUne  throu^h  the  central  engle  in  both 

oeBôB.;    Thèse  give  th»  foUowing  reaultt.  : 

For  point  F        47  de|.r©aa..  13  V2  (©  +  4  1/g)  degreee.  • 

"       I        42        ,"  11  V8  (11  *  i/g  )         I. 


«1        r  9P  n 


L       2e 


10  l/g  dagrees,^ 


"0  9   17  2"  9  V2         " 

"       B  0         "  0  " 

If  thèse  values  are  laid  off  as  ordinet^a  on  the  axis  of  abecissas,  B, 
0,   L,    I,   F,   the  areas  of  the  hfttohed  Burfooe»  |iven  in  the  two  illustra- 
tions represent  the  relative  quontity  of  light,    whioh  for  an  assumed  dis- 
tance of  c.  58  ft.:betweei.  the  pointa,   are  in  the  proportion  of  £02  in  Fig. 
131  to  7c. 5  in  Fig,;  132.;    The  nuffiber  of  light  raya  be  siinilarly  det^rmin- 
ed  for  points  in  the  two  galleriee.     The  length  of  li^ht  openin^s  is  ne- 
glected  in  both  cases.;    For  complète  ooraperison,    this  must  le  taken  into 
sccount,   i.e.    there  must  not  alone  be  weasured  a  section  plane  through 
the  opening  for  light,   but  the  volume  of  the  entire  pyramid  of  rays,    whose 
base  is  the  light  opening,    and  whoae  vertex  is  the  given  point,   as  well 
as  the  inclination  of  the  résultant  of  the  light  rays.      This  may  be  done 
with  the  Bolid-angle-ineasurer  already  nientioned.; 

The  light  reflected  from   ail    aides  vfill  be  introduced  into  those  parts 
ot   the  room  that  recieve  no  direct  light   (vertically  hatched   in  Figs.;  131, 
132).      It  is  to  be  ascribed  to  thie,    that  high  side  light   and  omission 
of   ceiling  light   as  in  Fig.    1-22  affords  a  light   less  Iright,    but   inuch  mil- 
der   and  more  uniform  than  ceiling   li^ht,    which  hss  a  very  dazzling   and 
disturbing  effect.;    Fig.;  13c   is  an  example  taken  from  a  Vienna  building 
with  the  arrangement   in  Fig.    131.      A  kind  of   high  side  light   and  very   ef- 
fective is  afforded  by   saw-tooth  or  shed  roofs.;    The  ^lass  area  should 
then  be  turned  to  the  north. 

The  lighting  of  rooms  located   in  the  intersection  of  two  parts  of   the 
o.ui'lding  is  generally  difficult.      It  is  either  by  a  ceilin^,  likht   as  in 
Fig.;  133,   or  large  side  light  Windows  are  arranged   at  one  end  of  the  roorr. 
as  in  Figs.,  134,    13{^.      Or  the  room  inay  be  lighted  like  the  so-called    " 
Berlin"  room.      Direct  sun  light   is  then  usually   introduced  obliquely   as 
nn  Fig.;  142). _    For  indirect  lighting  inside  rooms,   light  courts  or  light 
shafts  are  frequently  arranged,    enclosed  in  the  building   and  recieving 
direct  light  from  above.      Thèse  generally  hâve  a  single  or  double  glass 
roof    (Fig.;  ISc).      by  their  enclosed  location  and  high  roofs  ventilation 
is  obstructed,    li^ht  is  not  uniformly  diffused,    and  the   side  v;alls   are 
brightly  lighted;   but   the  glass  or  area  should  not   be  too  am^ll,    not   less 
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than   21.5  to  .63.7  sq.;  ft.;  for  Ught   shaft,   or   107.6   sq.ft.    fer  li^ht  court. 
The  ordinary   "area"  in  English  houses  in  blocks  has  znany  advanta^es,    and 
is  also   an  effective  protection  againet  pénétration  of  dampness  horizont- 
aily..    This  kind  of  light  court,    iike  that   in  Fig.    1.3':'  is  frequently  em- 
ployed.;    Low  lyin^  cellnrs  must  often  be  lighted  by   small   li^ht   shafts 
constructed  in  the  masonry  openin^   in  th©  surface  next   the  court  or   street 
being  properly  ccvered  and  protected   (Figs.  ■  136,139). 
lOf.  ;     Art  if  ici  al  Lighting. 
The  artificiel   lighting  of  rooms  and  location  of    li^hting  fixtures  do 
not   exert   as  much  influence  on  the  plan  of   a  rocm  as  the  natural    mode. 
Ihe  reflioval  of  gaees  of  combustion  from  lightin^i   fixturas  arises,    and   ii 
thèse  are  also  to  serve  for  ventilation,   this  lactor  may  withm  llirâts 
détermine  the  treatment  of  the  room..    How  this.  may -influence  the  form  of 

the  ceiling  and  of   halls  will  be  shown  in  the  last  chapter  of  this  volume. 
c;     Arrangement  et   Chimneys  and  Heating  npparatus. 
106.;     Chimney  Plues. 
The  choice  of  heating  System  and   arrangement  of  heating   epparatus  are 
01   great   importance,   both  for  room  and  for"  the  building  to  which  it  te- 
longs.;    7.e  oniy  mention  opparatus  for  local   heatmg,    euch  as  stoves,    fire- 
places,    etc.    connected  vfith  thèse  are  the  Hues,    in  regard  to   vvhich  it 
is  to  kfe  noted,   that  they  shou)ld  be  placed  in  the  rear' portion  of   the  room 
and  in  the  interior  of   the  building,   preferably   in  middle  walis  support- 
in^  beams  in  Germeny   end   Austria,    in  division  valls  in  France  and   i:ri^ç:^land. 
In  the  last  case,    every  other   division   wall    is  made  thick   eroa£,h  to   recieve 
the  ilues,   but   frequently  only  the  middle  wall    in  the  first   case,      accord- 
ing   te   arrangement  of   wall  s  and  beams  and  te  the   vreakenin^  of   n:asonry 
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openings,  numerous  exceptions  from  the  rules  occur  in  both  cases,   both 
methods  are  required  partly  by  différent  construction,  partly  by  nature 
of  the  heating  apparatus.;  The  flue  is  objectionable  when  it  projects  ircir. 
thin  walls.   External  walls  aee  least  suited  to  recieve  i'iues,  partly  iro;h 
thoir  less  protected  situation,  partly  for  the  great  height  to  v;hich  they 
must  rise  free  obove  the  roof  to  a  point  higher  than  the  ridge.   In  sirr- 
pie  buiodings  with  fiât  roofs,  this  objectionable  feature  will  be  very 
visible,  while  on  rich  façades  with  steep  roofs  and  fables,  the  chin.ney 
caps  may  be  effectively  employed  as  motives  for  artistic  treati.ient  ci 
the  external  architecture. 

107.   Heating  Apparatus. 
Ctherwise  flues  are  to  be  arranged  acoording  to  location  of  stove  or 
fire-flace,  this  being  fixed  according  to  the  uses  of  the  room.   This  rais- 
es  the  question  of  kind  of  heating  apparatus,  and  whether  it  is  te  be  sel- 
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exted  with  soie  rtfttnct  to  heatin^  the  room,  or  i»ith  regard  to  pleas- 
in^  appearance.;    In  the  fim  O0S6,  the  Btove  is  eo  placed  as  to  inter- 
tere  least  with  ue©  of  th#  roo»,  but  in  the  second,    it  takes  a  prominent 
position  as  an  orn«wtal  objeot  of  internai  décoration. 

The  fireplace  with  epen  fire  is  a  luxury,   oominon  in  France  and  England 
tut  m  Germony  it  occurs  only  in  sumptous  buildings,   then  bein^  usually 
coiLbined  with  a  central  heatin^  System.;    It  is  o  very  effective  élément 
m  tne  décoration  of  walle,    and  is  therefore  arrane.ed  on  the  axis  cf  a 
room,   where  it  occupies  sli^ht  depth  lut  considérable  width  in  rich  de- 
si£ns.:    T^s  chief  chnrc;  is  the  open  lire  and  heorth,   around  which  {  ersone 
^athfer  for  cosy,    quiet  and  intimate  conversation,    so  that  in  social   and 
tamily  rooms  it  is  lest  plaoed  at  the  centre  of  a  lon^j  wall   (Pig.    140) 
cr  against  a  V.road  pier..    In  French  plans  it  is  often  placed  in  a  window 
recess..    For  rooniE  of  Sîooieties  and  larger  halls,    a  location  brav^een  two 
docrs  is  effective,   as  in  Pig..  141,   the  opening  ebove  chimney  breast  being 
closed  ly  a  mirror  or  plate  ^lass  affording  an  effective  view  into  the 
adjacent  room. 

The  tile  stove  bas  been  so  perfeoted  in  form  and  cclor  recently,   that 
as  an  object  for  effect  it  is  soarcely  inferior  to  the  fireplace,   even 
soiiietinies  surpassink-;  that.-    Even  if   arranged  with   an  of  en  fire,    it   is  seld- 
om  placed  ot  the  middle  of  a  lone  viall,    as  it  projects  much  into  the  rooni, 
space  around  the  stove  is  net  confortable  and  furniture  cannot  le  pl«ct:d 
near  the  stove.      In  accordancu  with  the  location  of   the  flue,    the  best 
place  for  it  is  in  one  of   the  rear  angles  next  the  midaltr  wall,    as  in  Fir^s. 

143,  143,   or  beside  a  door,    where  sufficient  wdidth  exista.      The  use  of 
the  room  décides  the  location  of  the  usual   terra  cotta  and  ircn  stoves; 

it   alsG  locates  the  wall-stoves,   which  extend  throu^^h  the  wsll,    as  in  Fig. 

144,  and   beat  two  adjacent  rooms.;     Stoves  heated  froai  the  ester ior  were 
formerly  ccmmon,   but   are  no  lon^^er   used  and  their  great  projection  is  thus 
avoided. 

To  avoid  disconiforts  resulting  froE  isolated  heating,   the  fully  devel- 
oped  central   heating  Systems  offord  means._    Vàthout  discussing  location 
of  radiators  in  separate  and  central   heatin^,   or  the  arrangement  of  open- 
ings  for   admission  and  reacval   of   air,   it  may  be  briefly  said  that  thèse 
are  to  be  suited  to  the  décoration  of  wall   surfaces,    and  that  due  regard 
must  be  paid  to  the  selected  System  of  warming  in  the  design. 
Chapter  3.;    Porms  of  Buildings. 
10  Ê.     General.. 

nithout  référence  to  its  purpor>e,   the  érection  of  a  building  is  in  a 
gênerai  way  the  création  of   an  enclosed  space..    A  building  usual ly  consists 
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of  several  rooms,  servin^  for  différent  purpoaes  (Dlv.;  I,  Chap.;  1-9-12), 
arrônged  suitably  beside  and  above  each  other. ;  The  last  produces  build- 
ings of  one  or  more  storiee,  and  aocording  to  their  location,  the  cîllars, 
basement,  lower,  ground,  upper,  and  attic  stories  are  distinguiehed,  as 
well  as  intermediate  or  mezzanine  storiee. 

109.  Buildings  without  Internai  Rooïds. ; 

Ihe  enclosure  ot  space  is  not  always  the  purpose  of  the  building.   Por 
many  buildings  possess  no  internai  rooms  et  ail,  or  are  without  internai 
effect.;  Hère  partly  belong  those  highly  important  works  in  ornamental 
architecture,  which  only  serve  an  idéal  purpose,  embody  a  spontaneous  idea 
of  mankind,  and  are  therefore  erected  as  monuments  in  honor  of  the  Diety, 
or  in  memory  of  notable  events  and  persons, ,  Isolated  ^^ortals  and  gâtes 
telong  hère,  as  well  as  certain  objecte  transferred  to  architecture,  like 
fountains,  wells,  candelbra,  vases,  etc.;,  which  by  nature  and  origin  te- 
long  to  other  technical  arts,  and  those  pertaining  to  landscape  gardenin^. 
Eut  since  external  form  is  both  beginning  and  end  of  this  problem,  and 
the  design  and  arrangement  of  the  building  according  to  the  views  of  esth- 
etics,  this  is  not  the  place  to  further  consider  them. ; 

The  following  articles  will  treat  only  of  the  building  in  the  usual  inean- 
ing  of  the  word,  and  as  being  produced  by  combination  of  separate  space- 
forming  parts.;  Progressing  from  simple  to  compound,  and  commencing  with 
the  ground  plan  of  the  building  as  a  proper  basis  of  the  desi^^n,  the  ex- 
terior  will  only  be  regarded  in  its  chief  outlines.; 
a.;  Buildings  of  Simple  Form.; 
110.,  buildings  containing  a  single  room. 

The  building  of  the  simplest  type  contains  a  single  room,  undivided  in 
plan  and  élévation.;  Arts.;  94  to  9c  on  forms  of  rooms  in  gênerai  apply 
hère;  byt  one  is  not  restricted  in  choice  of  form  of  plan  and  ceiling, 
dimensions,  etc. ^  by  considération  of  adjoining  rooms  and  parts  of  the 
building,  and  so  far  as  the  problem  permits,  may  retain  the  artistic  point 
of  view.   Simple  and  réguler  type  forms  are  especially  suitable  hère.   Thèse 
unpretentious  structures  frequently  recieve  richer  treatment.   The  type 
form  recieves  extensions  as  in  Figs.  110  to  115,  and  there  appear  modi- 
fied  as  ante  rooms.;  The  problem  often  affors  oppurtinity  for  use  of  rows 
of  piers  or  co»lumns,  or  of  other  spaoe-dividing  structural  parts;  a  trans- 
formation upwards  of  the  type  form  may  often  be  observed,  both  in  the  in- 
terior  and  in  the  exterior  of  the  building.;  It  is  generally  furnished 
with  a  base  or  substructure,  whose  height  is  compensated  by  arranging  st  (ps. 

In  the  external  appearance  of  the  building  appears  a  free  development 
of  the  architectural  design,  and  if  simple,  especially  in  the  form  of  roof; 
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for  this  directly  lndioat«»  the  type  fcrm.^    The  form  of  ceiling  is  also 
of  deoided  importance  to  th*  internai  treotinent,   both  in  oonetruction  and 
form,   ftnd  aooording  to  Art..  96,   thia  way  eith*r  freoly  spon  tho  rooD  or 
r«quir«  other  supporta  tetween  th©  walls.;    According  to  both  aethods,   th© 
Btruûtural   systôm  of  the  roof  preferobly  opproximateB  the  form  of  treat- 
ment  of  ceiling  of  the  room;   tut  the  letter  is  often  entirely  independ- 
ert  of  the  former.;    Both  are  influenoed  by  err^ntecent  end  distenoee  te- 
tw«»en  points  of  support.;    Thtse  buildings,   partly  of  very  limited,    and 
portly  of  very  imposing  dlnensione,   hâve  in  ail   a^es  been  most  extenesive- 
ly  used  in  architecture  as  tetiples»   chopele  and  ir»ousolGums,   Icokouts  or 
belvideres,   pavilions  and  kioeka»   etc.  ^   with  siinpler  or  rich«r  trecîtment, 
and  lein^  intended  for  most  diverse  purposos,   they  afford  sui table  sul- 
jects  for  the  artistic  créative  power  (Fi^s..  lAb  to   147)     Hère  likewise 
belong  those  very  spaoious  buildings,   where  the  nucieus  of  the  desi^^n  forms 
a  single  room,    individed  it   possible,   or  a  hall,   then  shaped  in  accord- 
ance  with  Div.    b,   Chap._  4  of   this  volume.;    The  noblest  monuments  for  the 
worship  of   the  Diety,   the  oathedral   and  the  church,    are  also  included, 
as  well   as  enclosed  structures  of   ail  kinds. 
111.;    Tower-like  Structures. 

The  building  is  further  changed,    if  the  problem  requires  a  division 
of  space  in  hei^ht,   thus  foroinè   a  design  in  two  or  roore  stories.      â  ne- 
cessity  then  appears  for  Connecting  the  stories,    and  stairs  serve  this 
purpose,    there  being  sometiir.es  arranged  on  the  exterior,   but   are  usually 
in  the  intericr  of  the  building.      In  the  last   arrangement,    a  side  room 
is  usually   added  to  the  principal    apartinent  for   a  stairway   (Fié:..    148). 
Yet  the  staircase  is  often  built  free  vvithin  the  room.      This  is  in  tow- 
ers   almost  invariably  the  case;    their  purpose  is  less  to  provide  several 
rooms  above  each  other,    than  a  room  of   unusual   hei^ht,    necessarily  liitit- 
ed  or   enclosed.      The  isolated  tower  is  to  be  first   considered,    A- d  which 
as  a  belfry,    watch-tower,    fortress-tower   and  ^ate-tower   (Fie-,  149),    a  look- 
out,   water-tower,    bridge- tower,    lighthouse,    a  clock   and  bell   tower  or   a 
campanile,    is  capable  of   unusually  varied  treatment.      It   is  indeed  the  crown 
of   the  building,   the  expression  of   an  elevated  room,    treated   in  accord- 
anoe  >»ith  the  spécial   purpose  to  be  served,    and  generally   affording   a  suit- 
able  and  effective  motive. 

Yet  the  tower  is  frequently  not  detached  or  isolated,    but   a  very  char- 
acteristic  portion  of  the  design  of  the  building.      For  churches,    city  halls, 
etc.;,    it  has  acquired  by  tradition   a  typical   importance.      It  usually  aerv- 
es  as  a  staircase  tower  to  connect  différent  stories.      But   such  a  prcm- 
inent   and  conumental   architectural   mass  shall   never  be  so  de£raded  in  its 
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importance,   that  without  any  purpoae,   it  i8  edded  ab  a  mwre  aeoessory» 
flnd  in  poltry  dioiensions  serves  ne  the  sport  of  an  errin^^  fcnoy,,    The  jr^- 
ct»dinfe  considers  only  the  moat  important  of  %ht  luildingB  ol*  thi»  olass, 
tut  an  impulse  is  given  to  deeper  study  of  thèse  very  intereeting  and  ^raoe* 
fui   créations  of  architectui'e. 

l.     Buildings  of   Coopound  For». 
112.;    Principal  Points.; 

As  in  the  case  of   siirplcî  forme  of  luildini^s,  there  0^^^*^  cotte  under  oon- 
siderntion  two  différent  thin^s,   whxch  are  of  décisive  iiiiportance  in  the 
gênerai  forn  of  the  structure  and  i»hich  can  olone  le  oonsiaered  hère:     the 
forffl  of  the  plan  and  the  shcpe  of  the  roof.; 

Froûi  the  latter  résulte  th©  upper  terainationk  end  froft  the  former  in 
a  itflnner,   the  lower  ending..    If  bot  h  are  eoslined  and  are  unit- 

ed  ly  the  vertical  outer  walls  vith  due  attention  to  the  changes  in  fora 
upwards,   we  not  only  produce  thereby  the  external  fom  of  the  building. 
but  also  an  expression  of  its  interior,   suffioient  for  our  purposes.;    Thia 
suffices  for  the  internai  form  so  much  the  more,   Rince  each  rooo  appeera 
for  itself,   and  the  room  was  desoriled  as  the  élément  of  the  building  in 
the  precedin^,  chapter.; 
1.'    Porm  of  Plan. 

*  • 

113.      Arrangement  of  Hooms  beside  each  other.  ' 

Vie  will  first  take  up   numler   and  sizes  of  the  roocs..    The  question  nov» 
arises,   how  and  in  what  order  i^re  the  rooms  to  be  arrar.^ed,   and  it  Kust 
first  be  decided»   whether  the  building  is  to  be  in  one  or  in  several  stor- 
ies. •    Viith  ail   rooms  in  one  story,   the  horissontal  extent  of  the  building- 
is  naturally  u.uch  g.reater,   and  even  with  limited  dimensions,   the  jfround 
form  will   quito  ditfer  froir.  that  arran£ed  in  several   stories.;    The  ohoice 
of  either  mode  chiefly  dépends  on  numter  and  purpose  of  rooms,   and  also 
on  whether  the  uses  of  the  building  require  ail  rooms  te  le  of  equal   hei^ht 
or  not.'    In  the  latter,   arrangement  of  the  staircases  to  conneot       dif- 
férent stories  becomes  very  important;   tjiey  do  not  exist  in  the  first, 
or  are  of   subordinate  importance. 

114.-    Rooms  for  Facilitating  Access.. 

But  in  loth  cases,    occessiliiity  of  ail  parts  of  the  building  is  the 
first  requirement  in  treatment  of   the  plan,   and  this  demande  rooms  for 
gênerai   use,   whioh  like  stairways  facilitate  passage  within  the  luildiûé. 
Thèse  are  ante  and  connectin^i  rooms,  vestibules  and  entranoe  halls,  halls 
and  passages,   courts,   corridon>,  or  goileries,   stairways  and  lobbies.,    which 
for  their  importance  are  termed  arteries  of  communication  in  the  architect- 
ural orèansic;    They  are  hère  only  ccnsidered  in  regard  to  utility  and 
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suitabillty»  and  both  tbe  leauty  and  design  of  the  building  dépend  on  their 
arrangement,  connection,  and  their  distribution  in  the  ground  plan.  They 
fflust  be  80  desii^ned  that  eeparate  parts  of  the  building  and  the  rooss  may 
be  readily  accessible,  easily  separable,  and  at  the  same  time  may  te  op- 
ened  for  free  admission  of  light  and  air..  This  will  be  best  attained  ty 
a  clear  gênerai  plan,  vit h  a  spacious,  but  compact  arrangement  of  thèse 
means  of  communication.; 

nhile  in  simple  deisgns  for  houses  a  vestibule  or  passage  suffices,  in 
extensive  and  complex  forms  of  buildings,  thèse  ante  rooms  frequently  oc- 
cupy  considérable  extent.;  Their  plans  must  le  briefly  mentioned,  since 
I   they  form  a  leading  motive  in  the  treatment  of  complex  forms  of  buildings.; 
•  (Div.;  5,  Cèap..  1).. 

«hen  permitted  ty  the  site  and  the  money  at  command,  corridors  are  best 
arranged  alon^  an  external  wall,  since  communication  is  therety  favored 
and  light  and  air  are  test  admitted.;  Yet  this  is  bad,  when  the  corridor 
extends  along  a  common  division  of  fire  wall,  and  the  same  occurs  in  case 
of  a  middle  corridor.;  Both  arrangements  are  objectionable  in  many  build- 
ings.  Vihen  permissible,  care  must  be  taken  in  their  lighting,  partly  by 
direct  and  partly  by  indirect  light..  Tdndows  at  ends  serve  for  this  pur- 
pose  (Fig..  152),  also  light  corridors  as  in  Fig.  150,  or  projections  of 
corridors  and  stairwa>s  at  proper  places  are  better,  and  also  light  courts, 
skylights  and  glazed  doors  as  mentioned  in  Art..  104.   Vddth  of  corridors 
varies  with  their  purpose.;  It  is  least  for  servants'  passages,  and  is 
fixed  by  the  possibility  of  convenient  passage  and  of  placing  at  thti  end 
•a  narrow  door  v/ith  its  finish.;  In  extrême  cases  2.95  to  3.28  ft.;  will 
suffice;  if  two  persons  are  to  pass  each  other,  then  4. .2c  to  4.93  ft.;  will 
be  necessary."  But  a  long  or  side  corridor  in  public  bubidings  should  hâve 
a  width  of  at  least  c.5ô,  or  better  8.20  to  9.84  ft.   A  central  corridor 
for  fréquent  use  is  to  be  made  correspondingly  wider.; 

Like  ail  rooms  for  communication,  the  arrangement  of  corridors  other- 
v/ise  dépends  partly  on  the  building  site  and  surroundings,  psrtly  on  the 
purpose  of  the  building,  and  from  their  arrangement  chiefly  results  its 
ground  form."  For  in  their  combination  thèse  rooms  form  the  skeleton  of 
the  building',  around  v»hich  are  grouped  in  organic  séquence  memter  ty  mem- 
ber  and  room  by  room.  The  ground  form  of  the  building  will  also  be  in- 
fluénced  by  other  circumstances  of  a  partly  practical  and  partly  theoret- 
ical  nature,  ty  number  and  size  of  parts  of  the  building,  by  possibility 
<f  good  lighting  and  abundant  ventilation,  by  regard  to  external  appear- 
ance  to  suitability,  to  tradition,  etc.;  Many  kinds  of  buildings,  as 
churches,  théâtres,  hospitals,  prisons,  etc.,  hâve  acquired  typical  ground 
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forma  under  the  influenoe  of  thèse  différent  causes. 
115,;  Depth  of  Ports  of  Building.; 

The  depth  of  parts  of  the  building  détermine  its  forœ.;  It  was  shown 
in  Art.;  98  that  one  must  be  guided  by  dimensions  of  the  différent  rooms, 
especially  in  fixing  their  height  and  depth  in  accordance  with  construct- 
ion of  the  ceiling  and  possitility  of  £ood  lighting  ty  daylight,  etc.  Pro- 
oeeding  from  thèse  considérations,  we  find  the  average  depth  of  a  part 
of  the  building,  as  in  Figs.;  151  to  152;  end  from  dimensions  previously 
r'iven  and  with  due  référence  to  the  thickness  of  the  walls,  thèse  are  made 
as  follows:- 

1.,  For  a  plan  composed  of  a  single  rovi  of  rooms  with  çr  «i^-hout  «  ioc- 
C-itr.-'inAl  ccrridor,.  aUut  22  to.S9.6  ft.; 

2.;  For  a  plan  composed  of  two  rows  of  rooms  with  a  common  central  cor- 
ridor, about  39.5  to  59.2  ft.; 

S.   For  a  plan  consisting  of  three  rows  of  rooms  with  two  corrdiors, 
about  59.2  to  82  ft.;or  more.  ■ 

llô.;  Extent  in  Length  and  Height.;  \ 

The  depth  of  a  part  of  the  building  is  determined  thus,  aild  uhl'ess'  im- 
usually  large  rooms  are  provided,  it  will  bo  kept  within  thèse  limits. 
After  eithcr  three  arrangements  is  chosen,  assuming  the  ordinary  rectang- 
ular  form,  the  length  of  the  building  is  easily  found,  after  the  ^round 
area  to  be  covered  has  been  approximately  determined  as  explained  in  the 
next  Chapter.;  Its  height  is  afterwards  most  simply  computed  from  number 
znd  height  of  the  différent  stories. 
llu.  ;  Ground  Form.  ; 

If  the  length  obtained  in  this  way  differs  little  from  depth  of  build- 
ing, an  approximately  square  or  slightly  rectangular  form  is  ^^iven  to 
it,  and  is  usually  one  préférable  (Fig.  154)   It  has  been  stated  in  Art. 
94,  that  the  former  is  more  economical,  because  it  requires  least  total 
length  of  enclosing  walls,  assuming  thèse  to  be  of  uniform  thickness.   But 
the  latter  seldom  occurs;  it  is  for  this  reason  otherwise  in  buildin^iS 
divided  by  cross  and  middle  walls,  since  the  division  walls  of  a  square 
plan  require  greater  length  than  for  a  rectangular  one  of  equal  area,  though 
the  converse  is  true  of  middle  walls., 

jt  is  net  possible  without  further  discussion  to  state  the  préférable 
ratio  of  length  to  breadth  of  the  rectangular  form,  this  détermination 
being  based  on  the  internai  subdivision  and  must  therefore  be  left  to 
spécial  cases.;  Yet  in  arranging  in  séquence  a  number  of  rooms  of  given 
areas  in  a  seleoted  form,  it  is  advisable  to  give  to  it  greater  depth  and 
thus  a  lesser  extent  of  façade..  Though  greater  total  length  of  thin  di- 
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viBion  walls  is  thereby  required.  yet  Use  extent  of  thioker  und  more  co«t- 
ly  outer  ond  niddla  walls  thot  support  tho  ceilin^e  and  roof  is  neceeeory.- 
To  reduoe  the  total  len^th  ot  the  lotter  to  o  mininum  ia  oertoinly  moat 
rationel,  though  attoinalle  only  within  certoin  limito.  To  tix  those  lim- 
ita is  important  on  occount  of  cost,  both  for  simple  and  frequently  ro- 
peated  designs,  where  maximum  eoonomy  is  required,  and  for  ler^.e  and  im- 
portant structures,  since  with  their  extent  econcmy  in  oost  inoreases. 
The  £,eneral  arrangement  of  plan  must  be  fixed  before  relative  dimensionQ 
of  the  ^round  fora  of  building  may  be  so  computed,  that  with  unchan^ed 
oreo,  the  total  volume  of  walls  may  be  made  as  small  as  possible..  Attempts 
hâve  been  made  to  do  this.;  Fuhrmann  investigated  detaohed  buildings  of 
rectangular  form  and  those  composed  of  rectangles.;  Maurer  made  similar 
inquiries,  end  went  further  by  finding  the  oost  of  construoting  the  walls, 
and  also  that  of  excavations,  and  of  construoting  ceilings  and  roofs.,  ochmitt, 
for  spécial  buildings  (houses  for  railway  guards)  assumed  fixed  areos  ior 
the  différent  rooms,  and  computed  dimensions  of  length  ana  depth  to  te  as- 
signed  to  each  room.; 

MÎth  a  large  ground  area  to  be  covered,  and  after  depth  of  building  has 
been  determined,  an  elon^^ated  rectangle  résulte  as  its  gênerai  form.;  A» 
usuel  for  long  external  walls,  projections  are  preterably  arranged  at  the 
angles  or  center,  as  in  Fig.;  155,  in  order  to  thereby  obtain  better  pro-^ 
portions  of  the  masses  in  the  treatment  of  the  façade.   Cere  must  be  tak- 
en  to  make  thèse  projectin*;  masses  either  decidedly  wider  or  narrovrer  then 
the  recessed  wall  surfaces.;  Approximately  equal  subdivisions  produces 
monojfony,  and  too  fréquent  projections  and  recessions  of  relatively  small 
dimensions  hâve  a  disquieting  effect.   Thèse  projections  also  serve  to  ac- 
cent important  portions  of  the  building,  and  should  in  ail  cases  corre- 
spond with  divisions  into  rooms  in  the  interior.. 

Yet  for  a  very  extended  length,  it  often  becomes  impossible  to  take  the 
simple  rectangle  as  ground  form  of  the  building.;  It  is  permissible  to 
add  wings  to  the  main  building.   Combinations  of  rectangles  are  to  te  pre- 
ferred,  which  suit  the  site  and  fit  the  programme,   Accordin^,  to  circuir:.- 
stanoes,  combinations  in  Figs,.  15c  to  160  are  suitable  therefor,  are  port- 
ly  symmetrical,  partly  unsymmetrical  in  arrangement.;  Thèse  are  ail  open 
forme,  or  permit  free  access  of  light  and  air  on  ail  sides.   V»ith  thèse 
may  be  contrasted  closed  ground  forms  having  one  or  more  internai  courts, 
as  in  FifcS.;  loi  to  164.   Variations  in  Pigs.;  152,  exhibit  spécimens  of 
partly  circuler,  partly  oblique  form.; 

Ground  forms  of  greater  extent  and  of  varied  shape  resuit,  when  froc 
detached  dépendent  buildings  for  a  common  purpose,  a  united  groirp  of  struct- 
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ures  iB  to  be  forœed,:    Pigs,.  lêP,,    lôc,   arti  examples,   where  buildings  re- 
«lly  belon^ing  to^ether  in  plan  «re  in  part  closely,   and  in  port  looeely 
oonneoted. ;    In  many  designs  of  Bioilor  oharect«r,   coinbination  ia  inten- 
tionally  avoided.;    The  deoÎBion  of  whioh  é^^ound  form  is  préférable  niust 
b©  lôft  to  the  différent  cases;    also  whether  oyinroetrical  or  unsymnsetrio- 
al  ^rouping  is  to  te  preferred,;    Referrin^  to  Div.^  I,   Art.;  21,   it  ij.ay  le 
briôfly  stnted,   that  not  only  in  luiloings  of  monumental   import i<nc©,   lut 
also  in  those  built  in  solid  blocks,    a  aymmetrioal   design  ie  usually  fr.ore 
suitalle,    and  for  isoleted  atruoture»  on  elevated  sites  amou^,  picturesquçi 
natural   surroundin^s,    a  freely  and  loldly  euldivided  type  of  plan  is  tast 
adapted.;    The  ^round  foriij  muet   always  correspond  to  the  purpcse  and  le 
truthful,   therefore  te  devôloped  from  interior  outwards;    it  niust  not  le 
fixed  with  sole  référence  to  external   appearance  and  le  tm  rsrtificial   ex- 
terior,  lut  must  le  suited  to  the  jnoss  of  the  luildin^,.      hence  cne  must 
not  luild  from  exterior  inwards,   but  from  interior  outward,   to  deterniine 
the  form.;    This  treatment  of  the  interior  and  the  division  of  the  pir.n 
in  détail   will  le  taken  up   in  the  next  chapter,;  referrin^  to   selected  ex- 
amples.;    Aside  from  thèse,    we  must  then  examine  différent  modes  of   treat- 
ing  the  plan,   criginated  ly  re  qui  renient  s  ond  views  of  the  tiiue,    which  ap- 
péar  in  the  suprising   and  artificiel   forme  of  castles  and  palaces  in  the 
barocco   and  Kococc  periods. 

2.      îreatment  of   Hoof. 
118..    Ceiling., 

Ihe  form  of  roof   and  the  form  of  ceiiin^  influence  arrangement  of  plan 
in  some  buildings,    especially   in  structures  containing  large  rooms,    and 
which  belong  with  the  halls  and   assembly  buildings  descriled  in  l^st   di- 
vision;   otherwise,   the  plan  influences  the  roof   in  form  and  construction. 
In  regard  to  forms  of  ceilin^s  of   entire  buildings,    it  may   suffice  to  re- 
mark  that   accordinbj   to   Art.;  99  ceilin^'s  are  generoliy   arranged  in   accord- 
ance  with  the  division  of   the  building^  into  stories,    and  variations  from 
this  rule  only  occur  in  cases  of  especial   importance. 
119.;    Forms  of  Roof.. 

Treatment  of  the  roof   as  upper  terminât ion  cf   the  structure  is  cap  elle 
of  unusual  variation  and  improvement.,    It  contrilutes  to  the  chcracterist- 
ic  and  effective  exterior  of   the  building,   not  less  than  ccmlination  of 
the  différent  masses  and  suldivision  of  thèse  masses  horizontally  and  ver- 
tically.-    Thèse  motives  hâve  an  essentiel   influence  on  the  form  of   the 
roof,   which  is  determined  ly  the  follcwin^  factors:- 

1.      By  the  horizontal   section  or  ground  form  of  the  building,   which  ré- 
sulta from  comlination  of  the  différent  parts  of  the  structure   and  fol- 
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1, CNS  changes  in  direction  of  external  walls. 

2.;  by  the  vertical  élévation,  which  either  terminâtes  at  a  con;mon  hei^^ht 
or  at  différent  heights,  according  to  whether  the  différent  masses  of  the 
building  hâve  the  same  number  of  stories  or  not. 

3,;  By  the  form  of  cross  section  of  the  roof.; 

4.   by  the  possibility  of  proper  removal  of  rain  water. 

The  first  three  factors  occur  in  such  varied  ways,  that  their  combined 
effect  produces  numberless  forms.;  The  fourth  is  no  less  important  and 
causes  important  difficulties  in  buildings  with  closed  forms  of  plan 
having  two  or  three  rov/s  of  rooms  (Art.;  115),  as  well  as  for  houses  in 
blocks  and  those  of  irregular  plan.;  It  is  sometimes  necessary  to  arrange 
the  interior  portion  of  the  building  as  a  kind  of  platform  of  slight  slope, 
rain  water  pipes  being  carried  down  within  the  building  itself,  an  arrange- 
ment only  to  be  employed  in  the  most  extrême  cases  and  with  the  greatest 
précautions.-  It  is  not  necessary  to  investigate  how  the  removal. of  water 
is  best  attained;  yet  this  si  shown  in  part  by  the  following  illustrations. 

Some  combinations  of  roofs  are  partly  produced  by  variation  of  ground 
form  and  partly  by  différence  in  height,  the  upper  termination  of  the  build- 
ing being  effected  by  the  surfaces  of  tbe  roofs,  as  represented  in  Figs._ 
1Ô7  to  173.;  Thèse  are  based  on  the  most  useful  combinations  of  différ- 
ent parts  of  the  building  as  described  in  Art.;  117.;  Thèse  examples  suf- 
fice  to  show  the  influence  of  form  of  roof  on  main  form  of  the  building, 
and  to  illustrate  their  external  appearance,  together  with  the  grouping 
of  the  masses  of  the  building  resulting  from  form  of  plan.  The  illustra- 
tions are  hère  based  on  the  usual  forms  of  sections  already  employed  for 
simple  forms  of  roof._  They  principally  differ  in  greater  or  lesser  in- 
clination of  plane  roof  surfaces,  instead  of  which  curvëd  surfaces  are • 
oommon.;  From  combination  of  thèse  simple  forms  resuit  compound  profiles 
as  in  Fig.;  174. 

120.;  Development  of  Roofs.; 

That  forms  of  roof  are  very  capable  of  bold  and  graceful  treatraent  is 
shown  by  numerous  classical  créations  of  the  mediaeval  and  Renaissance 
periods,  espeoially  by  monuments  in  northern  countries,  since  men  were 
there  led  by  climatic  conditions  to  the  most  suitable  design  for  thèse 
portions  of  the  building,  for  which  thèse  periods  well  understood  how  to 
invent  artistic  forms  suiting  the  local ity  is  proved  by  well  known  his- 
torical  cxamples,  ; 

The  sa.Tie  conditions  exist  now  as  in  earlier  times.;  The  form  of  roof 
must  afford  protection  from  rain  and  sunshine,  and  this  requirement  must 
be  expressed  by  its  treatment.;  "hy  should  we  be  ashamëd  of  this  neces- 
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sary  and  rational  protection  and  seek  to  concesl  the  covering  of  the  build- 
ings.; The  stupid  imitation  of  foreign  monuments,  built  under  «nother  sky 
and  for  différent  oustoms,  led  to  this  error,;  This  n-ust  be  the  reason 
that  men  recently  constructed  flat  roofs  alone  and  ne^lected  their  devel- 
opment.;  For  whatever  is  not  readily  visible  recievès  no  care.   Roofs  cer- 
tainly  afford  motives  for  the  uppermost  adornment  of  the  building,  and 
aasterpieces  produced  under  conditions  that  still  exist,  rnay  serve  as  œo- 
dels. 

It  is  then  clear  each  part  of  the  building  must  hâve  its  roof,  and 
every  important  room  must  be  distinguished  by  a  crowning  portion  of  the 
roof,  gable,  etc.;  This  occurred  durin£  periods  of  highly  developed  arch- 
itecture, and  it  was  reserved  for  periods  of  decadance  to  place  halls  and 
kitchens,  large  and  small  rooms,  under  one  roof  and  to  olothe  then  with 
a  monotonous  covering.;  This  is  cal  led  "monumental  repose".;  ouch  views 
hâve  fortunately  dissapeared;  men  are  convinced  that  by  rational  forms 
of  buildings  and  by  natural  grouping  of  architectural  masses  better  ef- 
feot  is  produced  than  by  vapid  ornament  or  w>rn-out  motives  for  architect- 
ural treatment.;  Employed  in  a  massive  way,  this  is  but  a  means  of  obtain- 
ing  suitable  importance  for  the  modest  rural  building,  as  well  as  for  the 
prominenet  monumental  structure.;  Men  hâve  sometimes  ^one  too  far,  and 
a  danger  exists  that  the  picturesque  élément  may  obtain  the  mastery,; 
Chapter.;4.;  Designing.; 
121.-  General.- 

The  problem  for  the  architect  in  the  érection  of  a  building  has  been 
brought  within  narrow  limits,  and  we  hâve  more  nearly  attained  the  pro- 
posed  end,  the  designing  and  représentation  of  the  structure,   ixiorecver 
to  reach  this  aim,  besides  the  créative  idea,  neither  systea  nor  order 
must  be  laoking;  an  attempt  s/ill  then  be  made  to  indicate  the  beginning 
points  froffl  which  designing  is  to  proceed,  while  some  examples  will  be 
added  as  illustrations.,  Each  problem  must  be  considered  as  a  whole,  and 
in  designing  the  plans,  we  must  pass  from  gênerai  sketches  to  détails. 

This  is  not  opposed  to  the  given  law,  to  build  from  the  interior  out- 
v*ard  and  not  from  the  exterior  inward..  For  this  comprises  exactly  the 
différence  between  research  and  invention,  between  study  and  personal  créa- 
tion in  architecture.;  To  solve  the  requirements  and  arrangements  of  a 
building,  and  to  deduce  conclusions  for  the  plan  of  the  building,  are  the 
process  of  study  and  solution  of  a  problem.;  To  commence  with  designing 
of  structure  as  a  single  cohérent  whole,  to  pay  due  regard  to  its  chief 
pointB,  then  to  consider  requirements  in  détail,  to  arrange  ail  in  order 
and  bring  them  into  barmony,  is  the  method  of  independent  création  and 
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of   artistic  design  in  architecture.;    Thus  to  first   hew  the  statue  in  the 
rough  vithout  regard  to  fashion  of  the  clothin^,    to  first  fix  the  struct- 
urel organiBo,   to  Iring  every  inemler  to  its  place,   to  concède,  (rorr.inence 
to  the  important,   to  retire  the  unimportant,    to  arrange  and  join  every- 
thing  in  due  séquence,    and  Instly,    to  give  to  work   ahape  and  form.    is  the 
{rotlem  for  the  first  sketch.; 
122,  ;    Design.  ; 
The  design  intended  for  exécution  is  not  the  work  of  a  aioment,   or  re- 
suit of  the  first   and  best   idea,    appearing  in  a  quickly  made  and  talent- 
ed  sketch;   only  after  hard  labor  and  conquering  the  diffioulties  of  the 
problem,   does  the  idea  attain  perfeot  clearness.;    The  first  sketch  is  fol- 
iowed  by  a  second  and  a  third,   the  work  becomes  simplified,  obstacles  dis- 
appear,   the  essentiel  beoomes  proitinent  and  the  unim.prtant  recèdes,   and 
we  suddenly  se©  the  path  leading  to  our  aim.;    Earlier  sketches  no  longer 
satisfy  us;    a  new  and  better  image  of  the  objeot  is  before  us;    we  lay  hand 
again  to  the  work,   whioh  is  tried  and  changed,   this  part  being  transferred 
from  right  to  left,  that  from  front  to  rear;    every  part  now  assumes  its 
natural  place,    as  if  it  could  not  be  otherwise,    and  the  problem  is  solv- 
ed.;    To  bring  it  to  this  point,   no  pains  are  spared  to  test  it   again  and 
again  until  the  building  is  developed  in  olear  and  simple  form,   for  which 
both  stern  self-knowledge  and  untiring  creativeness  are  necessary. 

Yet  the  plan  cornes  first  and  then  personal  critieisc,      Never  permit  par- 
alyzing  doubt  to  appear,   that  disintegrating  criticisro  of   the  créative 
thought,   before  this  is  developed,   for  despondency  is  just  as  objection- 
able  as  overweening  self-Qcnceit.;    One  does  not  first  loose  himself  in 
détails,    which  readily  arrange  themselves  afterwards.      Vîith  pencil   in  hand 
and  fresh  for  the  wdrk,   it  is  then  tested,   changed,    and  again  tested,   which 
is  the  way  to  attain  the  end.;     In  aocordance  with  the  preceding,   th©  de- 
sign of  preliminery  ground  plan  is  most  important.      If  the  buildin^^  be 
built  up  in  the  mi.nd,  one  may  bave  a  gênerai    image  of  the  entire  v/or*i; 
but  he  oannot  proCeed  aVthe  sarce  time  with  everything  necessary  to  its 
graphical   représentation^  ;    ^'^e  must  commence  with  primary  drawings,   with 
the  ground  plan,   and,  nôf  with  the  élévation  of  the  buioding.      Attention 
is  given  to  the  groU/(:a  plan  first,    and  in  designing  it,    the  faotors  of 
the  problem  before^^veloped  and  which  influence  external    and  internai 
forms  of  the  buifding  w^ll  be  considered  in  the  proper  place. 
123.-    Plan  of   Site.^ 
One  should  then  corame.nce  with  the  location  and  aspect  of  the  building, 
according  to  Art.;  88,    and  thèse  are  shown  on  the  plan  of  the  site._    This 
exhibits  the  form  of  the  ground  for  the  building  and  its  surroundings.. 
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On  it  is  provisionally  drawn  the  £round  fora  of  the  structure,  existin^ 
or  contemplated  streets  and  r^lleys,  plans  of  ^ard^ns  and  out-buildin^is, 
enclosures  and  ^ateways  are  also  shown,  and  heights  and  other  conditions 
of  the  èround  ara  noted  and  utilized  in  the  best  manner.;  The  déterrai n»H ion 
of  the  è^neral  plan  is  naturally  first  made;  this  requirec  further  atten- 
tion, should  the  design  be  naterially  chan^ed  durin^  later  étudies,   but 
in  order  to  give  merely  approximate  extent  and  ground  forro  of  the  build- 
in^on  the  location  plan,  an  approximate  calcul ation  of  areo  to  be  cover- 
fed  by  the  building  is  required.   Ey  the  aid  of  the  protramine  this  is  us- 
ually  made  as  follows.. 

124.;  Area  of  Ground  Covered.; 
After  the  number  and  sizes  of  the  useful  rooms  hâve  been  fixed  on  the 
basis  of  space  requirements  of  programme,  and  the  total  of  superficial 
areas  obtained  therefrom,  we  add  to  this  a  certain  per  cent  for  thicknesy 
of  the  walls  and  for  vestibules  and  rooms  for  passade,  which  varies  for 
the  chief  kinds  of  buildings,  and  is  to  be  so  taken  that  sufficient  mar- 
gin  remains  for  additions  and  réductions  required  in  combininig  them  to- 
gether.;  From  expérience,  this  may  be  taken  at  20  to  40  per  cent  for  build- 
ings of  utility,  for  ordinary  dwellings  and  private  houses,  and  for  build- 
ings with  very  large  rooms  and  proportionally  few  vestibules  and  corri- 
dors, etc.^  at  50  to  ?0  per  cent  for  simple  and  coiLpactly  arranged  pub- 
lic buildings  with  two  rows  of  rooms  and  common  central  corridors,  and 
at  80  to  100  per  cent  for  rich  and  sxpensive  designs  ot  this  kind  with 
spacious  entrarico  halls  and  stairways,  corridors  having  rooms  along  one 
side  only.; 

The  numbers  afford  only  a  gênerai  and  probable  basis  and  are  taken  with- 
in  wide  limits.;  But  by  con.parison  of  the  structure  to  be  designed  with 
executed  buildings  of  similar  character,  the  total  floor  area  of  ail  the 
atories  of  the  former  inay  be  easily  computed  within  doser  limits,  and 
after  the  number  of  stories  bas  been  fixed,  the  ground  area  to  be  cover- 
ed is  found  approximately.;  It  is  to  be  considered  next  whether  isolated 
rooms  are  placed  in  a  mezzanine  story  or  in  an  attic  extending  over  the 
uppermost  story.; 

125.   General  Arrangement.; 
After  proceeding  in  this  manner,  especially  in  the  larder  programmes, 
and  after  the  approximate  oost  of  building  bas  been  estimeted  according 
to  Art.;  90,  it  is  then  proper  to 'décide  on  the  gênerai  arrangement  of  the 
building  with  due  regard  to  its  site  and  surroundings,  and  it  should  then 
be  made  clear  according  to  Art.,  117,  whether  it  is  to  form  merely  a  sin- 
gle ©nclosed  mass,  which  muet  be  solid  or  opened  by  one  or  more  courts,. 
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or  whether  soparate  win^s  of   the  building   are  te   te  arranged,    ana  thèse 
are  to  ce  connected  or  detached,   or  finally,   v;hether  the  whole  inay  hâve 
an  equal   hei^ht,   or  whether  some  ports  of  the  luildirife   are  to  le  lower 
and  others  are  to  le  made  hi^her.- 
12c.      Ground  Plan.; 

Passin^^  from  ^ieneral   to   détails,    from  £reat  to   small,    we  then  hâve  to 
détermine  the  principal   rooais  and  the  rooms  subordinate  to  thea,    v.-hat  roons 
lelon^  to^.ether,    and  which  are  to  Le  separated,   or  triefiy,    hov-  and  whert; 
everything   is  to  te  most   suitallt  placed  on  the  plan.      Hequirenients  in 
détail    and   advanta^es  and  disadvantages  of   the  intended  arrangement   are 
to  le  considered  to^^ether,    and   since  it   is  never  pcssille  to   l.i^ve  ever^- 
thing  in  equal   pertection,    the  important   aust  take  precedence  of  the  un- 
important;    accordin^ly  even  in  the  sketch  ^round  plan,    chief  roocis  are 
te  le  distin£uished  from  others,   that  they  njay  le  recot^niz-ed  at  the  first 
fiance.  ; 

The  prollein  will  le  the  more  simple,    the  smaller  the  number  of  roonis 
to  le  combinéd  in  one  story,    and  the  more  f  réel  y  one  can  arran^ie  them. 
Even  coiobinin^  to^.ether  similar  rooms  in  several    stories  présents  no  di- 
fficulties,   compared  with  those  of  rooms  varyin^,  greatly  in  siae  and  ^  ur- 
pose,   to  le  arran^^ed  leside  and   atove  each  other.      Not  only  depth,   lut 
also   hei^ht  of   the  rooms  will    then  soroetimes  le  dissimilar,    and  interrui-- 
tions  of   the  stories  lecome  necessary;    forir.  and  construction  of   the  struct- 
ure and  its  lightin^  will   le  more  difficult,   especially  in  rooms  leneath 
large  halls  and  at  intersection  of   the  wings  of  the  luildink.      Upcn  the 
skillful   utilisation  of  thèse  intersections  and  of  other  unfavorally  lo- 
cated  portions  of  the  plan,    the  Connecting  of  vestilules,    stair'^ays,   rooms 
with  skyli^hts,   light  courts,    etc.;,   with  adjacent   subordinate  rooms,    which 
are  often  added  at   such  places  on  the  plan,   dépends  chief ly  the  success- 
fui   solution  of  the  problem.^ 

In  designim-   the  plan,    the  lightin^  of   ail  parts  of  the  building  déter- 
minas the  ground  form  and  internai   subdivision,    and   affects  its  ^enerel 
arrangement.;     «e  commence  with  the  arrangement  of  rooms  and  parts  of  the 
building,   fixing  depths  of  the  rooms  and  heights  of   stories  in  accordance 
with  previous  statements,    then  proceedin^  with  arrangement  of  vestibules 
and  of  rooms  for  communication..    This  is  to  te  decided  next   after  loca- 
tion of  the  principal  rooms  and  of  entrances  to  buildings;    thèse  being 
the  purpose  of  the  former.;    Separate  entrances  for  persons  and  for  car- 
riages  are  frequently  required,   whose  proper  connection  with  corridors, 
steirways,  etc.;,   forma  an  essentiel  part  of  the  problea».;    Center  lines 
of  halls  and  of  entrances  usually  indicate  axes  of  direction  of  the  build- 
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in^'.      Their  coincidence  is  indispenii^lle  in  ir.onuijient.'jl    Luildini.r,,    lut   ir. 
te   te  ^referred  ir.  less  pretentious  Btructures.      The  principal    :;xiL-:  or 
Li.c:  iuildiiH'   is  i:fi-pendicular   to   its  principal    tacicie,    the   trcm^^vci-'ôe   hai:. 
extending  paraliel    to  it   throui^h  the  middlt?  oï  the  builciin^.      Parculel 
to  thèse  two  directions  side  axes  often  extend  throu^h  the  centersi  oï   ùd- 
joining  or  x*ecedir,£;  buildint.s  or.  nach  siae. , 
127.      cuidivision  Ij.'   axes. 

ouldivision  ly   axes  feenerally  extends  to  the  exterior,    as  weil    cis  the 
interior  of   tha  building',    even   if    in  f'reely   coirfined   t.na  irre.^uiar  ^^round 
fomis»   offsets  or  breaks  in  the  widdlt  lines  occur,    caused  ly   the  ;?rr.'ir .  e^ 
icent  of   the  pl^^n..    If  this  le  t'ixed  in  its  chief   joints,    windowj  ar^d   ogût'o, 
colonnades  and  piers,    are  arran-ed  accordir.rly;    c-.nd  consistent ly   with  le- 
quireoients  of  order  and  ^ood  construction,    the    ixes  oi    thèse  structurai 
parts  are  equidistant   in  the  respective  parts  of   the  luiidin^,    unless   :••  'lo— 
finite  reason  exists  for  varyin^   from  this.      adhérence  to  re£uiar  axial 
subdivision  facilitâtes  desi^nin^;,    and  is  a  requirecent  of   architecturru 
composition,    when  suitability   and  truth  are  not  violated  thereby.      This 
results  from  ^round  principles  developed  in  Div._  I,    and  is  proved  ty  m:iL>- 
terpieces  of    architecture  oî    ail    tiices  and  courtriirîS.      '/et  the  systcm  of 
axes  ffisy  not  be  taken   at  pleasure.;    The  unit   must  resuit  froc,  the  suldi- 
vision  cf   space  in  the  buildinj-.   (Art.    97),    and  for   structural   reascns  it 
Eust  haruionize  with   subdivision  by  cross  walls,    lines  of   piers,    compart- 
jents  of   vaults,    etc.^    :md  not   be  basée   upon   a  irer-;^   fancy. 

That  one  icay  ^o  toc  far   is  shown  by  the  designs,    which   at   the  terinnini^ 
of  this  century  were  œade  on  the  squared   system  on  the  théories  of   Lurand 
and   «einbrsnner,    which  exhibit   advantat/os  end  disadvantSf^.es  of   their   neth- 
od.;    Keference  is  nade  to  worKs  by  thèse  authors,    and   their  predecesscr■.^, 
to  designs  anû  writings  of  Palladio  and  of  older  masters,    which  show  a 
rigidly  symmetrical    subdivision  by  axes.   The  arran^etient  of   the  princi- 
pal  points  of   support  detercines  the  systea  of   axes.;    This  is  évident   in 
larger  plans,    tut  also   appears  in  smaller  and  in  freeiy  j;,rouped  struct- 
ures,   at  least   in  their  chief  û:asses. .     3uch  data  in  référence  to   ab'oolute 
unit  of  meesure  used  as  a  basis  for  the  system  is  given  in  the  Table   ( 
Art.;  100).;     A  coinpsrison  of  buildings  shows  that   with   both  very   so:aIi    ano 
very  large  axial    distances  it  is  possible  to  niake  the  scaie  of   the  build- 
ing clear  by  sui table  grouping   and  subdivision., 
129.     The  Elévations  and  cections.^ 

Alter  the  axial   subdivision  the  trauttent  of  cxternal   façades  and  of 
internai   sections  is  to  te  arranged,   and  when  the  ground  plan  is  substant- 
ially  designed,   sketcbes  are  E,aàe  conprielng  sain  lines  of  façades  and 


)Vïever  unrestricted  may  le  the  plan  of   a  luildinr',    the  desi£ji^^,ei\pF-- ._. ,..., 

r'Shows  an  eAdeavor' to   arrange  the  principal  parts  of  the  structure 
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of   sections,;         nhen  the  design     has  progressed  so  far,    a  perspective  view 
BhQuld  le  marie  for  a  detached  building  lefore  it  is  worked  out       further; 
valuable  indications  are  thus  oltained  for  proportions  and  treatment  of 
the  architecture,   which  cannot  be  properly  resented  by  the  élévations  alone. 
Eor  its  importance,   this  will  be  discussed  in  the  next  Division..    To  il- 
lustrate  and  develop  the  ground  princèpal  of  the  designing,   plans  of   some 
executed  buildings  will   here^le  £iven,    to  indicate  the  methcd  to  le  fol- 
lowed  in  certain  cases.; 

a.;    Building  detached  on  ail   oides.; 
1.;    Freely  Group  éd.; 
129.;    Castle  Stordalen  in   Sweden.; 
Ho' 

symmetrically,    to  extend  the  main   axis  of   the  building,    and  to  pl»ce  its 
différent  masses  according  to   axial   subdivision..    This  appt>ars  in  Castle 
3tordalen  in  Sweden  (Figs.;  17.^   to   177).      Xhe  illustrations  ^ice  no  inform- 
ation in  regard  to  the  surroundings  and  orientation  of  the  building.;    Yet 
the  lest  façade  is  evidently  the  principal   front,    syiuuietrically  arranged 
about   a  chief  axis  A  5  extendin^  through  the  entire  buildin^:.      The  prin- 
cipal  apartments  are  evidently  placed  there,    and  are  arran^ed  on  a  trans- 
verse axis  perpendicular  to  ;.  b.^    In  addition  to  the  basement   story,    the 
space  requirements  of  the  probleni   are  satisfied  by   a  ground  story,   and 
a  story  in  the  Mansard  roof.      Other  conditions  of  the  programcie  permit 
an   arrangement  of  the  plan  by  ^roupin^  social   rooms  and  family  rooms  on 
the  ground  and  first  floors  around  a  cominon  holl   from  which  they   are  di- 
rectly   accessible  and  form  a  C0i:;plete  whole,   but   so  connected  that  the 
principal   apartments     could  be  used  without  being.  disturbed  by  the  house- 
keeping  or  by  passage  of   servants.; 

Viith  the  location  of  the  chief  rooms  on  front,    the  main  entrance  and 
oarriage  porch  are  connected  with  the  corridor   and  vestibule,    the  three 
lutter  being  placed  on  the  main  axis,    with  the  first  on  a  transverse  ax- 
is C  D  at  the  angle  of   the  side  and  rear  façades,    ail   teiné  connected  by 
the  principal    staircase..    The  halls  are  lighted  by  ceiling  li^hts  in  loth 
stories.;    But   a  servant 's  staircase  with  a  separate  external   entrance  is 
required,    and  is  most  conveniently  placed  in  the  side  wing  to  effectual- 
ly  isolate  kitchen  and  servanfs  rootr^s  in  the  basement,    which  are  also 
directly  isccessible  externally  from  an  area.  ;    This  produced  the  plan  in 
Pig.;  175.;    Around  the  vestibule  and  corridors  are  grou  led  the  social,   liv- 
ing,    and  sleeping  rooms,   of  very  imposint^,  dimensions,    and  to  which  on  ex- 
traordinary  occasions  could  l^e  added  the  best  rooms  of  the  Manserd  story. 
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It  ie  unnecessary  to  £o  further  with  the  suldiviBion  in  détail;    référence 
to  the  illustri^ticnF.  is  suf ficieTtt,    which  exhitit-  >jn  effective  élévation 
of  the  side  façade  and  the  ground  plan.; 

The  total   utilized  area  of  ground  and  t'irst   stories  is  1129c  sq.-  f t. , 
an   avera^e  of  5648   sq.    ft.    per   atory;    ground  area  covered  is  73cfj   sc^.    ft. 
hence  30  per  cent  additional    is  required  for  walls  and  rooms  for  paasa^.fc; 
vestibules  are  not  included  in  the  latter  but  put   with  useful   roofiis. •  and 
terraces,    hall   over  the  li£ht  court,   etc.^    are  omitt«d.; 
8.      Cymmetrical    Arrangement.; 
130.      Gewandhans  at  Leipzig.. 

The  nex  Gevfandhans  at  Leipzig  is  a  very  instructive  example  of   a  sytn- 
metrically  arranged  luildinj^  free  on  ail   sidee   (Figs.,  Vit  to   ISl).      ^s 
for  requirements  of  the  prot^ramme,   on  a  site  lounded  ly  four  streets  the 
building  stands  free  on  ail   aides,   but  free  developuent  of  ^iî'ound  plan 
was  impossible,    since  its  breadth  was  limited  te   ISl.  2  ft.     The  ^^reat  con- 
cert hall  is  the  startin^;  point,    and  fulfilment  of  spaoe,    accoustic,    i\Vi^ 
esthetic  requirements  is  the  aim  of  the  artistic  desi^in.      Everythin^  el  i>e 
is  only  a  tneans  for  the  end  but  is  scarcely  less  important  practically. 
Ail  influential  factors  led  to  the  erranèement  of  two  continuoue  stories, 
ilacing  the  ^reat  concert  hall   in  the  upper  one,    t,<èiéther  with  the  cidjoin- 
in  ^smaller  hall   and  the  foyer.;    For  its  importance,   the  ^.reat  hall   is 
plnced  on  tv;o  chief   axes  /:  c   and  C  l>  and  forain  the  nucleus  of  the  build- 
ing.     The  locatior  of  the  small   hall   and  of   th«  foyer  naturally  occurred 
at  front   and  rear  ends  on  two  subordinate  axes  parai loi   to  C  D  symmetric- 
ally  ^rouped  in  I  f orin.  ;    Then  from  the  prescribed  total   width  of   ISl.  2 
ft.  ,later  increased  to   about    137.7  ft.;,    as  niuch  space  as  possible  wan  as- 
sijined  to  the  width  of   the  great  concert  hall,   brin^in^,  thèse  halls  in~ 
to  ccmvenient  connection  with  each  other  and  vdth  the  ij.round  story.; 

It   was  irost   sui table  for  the  given  arrang.eioent  to  place  public  stairways 
at  both  long  sides  and  leading  to  différent  parts  of   the  buildin^^..,    Xwo 
other  stairvjays  beneath  the  stage  are  placed  on  each  side  of   the  orran 
niche,    and  permit  unobstructed  access  to  the  orchestra  room  and  the  solo- 
ists  room,    and  longitudinal   corridors  lead  to  those  for  the  public  letween 
the  stairways,    great  hall,    .'ind  foyer. _    The  smaller  hall    is  placed  syu:C;et- 
rical   with  the  foyer  and  turnished  with  two  additional   stairways  and  a 
small  vestibule,    and  is  located  within  the  area  of  the  old  building,   to 
be  chief ly  used  for  chamber  concerts,      but  since  evenin^  entertaininents 
are  generally  held  therein,    it  is  arranged  that  the  stage  and  seata  can 
easily  be  removed.;    In  case  of  very  great  festivities,   it  and  the  foyer 
can  be  opened  for  gênerai   admission  of  the  spectators. 
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This  simple  and  clear  arrangement  of  plan  of  principal   story  produoed 
one  equally   Batisfactory  for  the  lov/er  story.;    The  latter  was  required 
to  contain  ce^rtain  rooir.s  in  proper  séquence,    suitable  to  both  admit   and 
at'ford  egress  to   audience  and  performers.;    A  vestibule  v*ith  three  doors 
for  persons  on  foot  combined  with  two  side  vestibules  for  «larriages  to 
form  the  entrance  hall.;    Next  this  on  the  main  axis  A  B  is  the  lar£e  hall 
vfith  clothes  room  for  gentlemen  and  ladies,   then  the  vestibule  to  the 
smaller  hall,    and  on  the  transverse  axis  are  entrances  to  main  stairways 
and  to  the  boxes.,    The  external    and  internai   architecture   (Figs..  179  and 
160)   produce  a  truthful   and  noble  effect.; 

oithcut  exhaustive  détail,   the  great  concert  hall,   measured  between  points 

of   support  of  the  ceiling,    has  approximately  thèse  proportions  of  length: 
Breadth  :    height   ::    4  :    2  :    1. 6   (124.5   :    ô2. 3  :    47.9  ft),    and  including 
ail  boxes  provides  lf:88  comfortable  seats  with  space  on  the  removable  stage 
for   104  members  of  orchestra  and  300  singers. ,    The  smaller  concert  hall 
has  nearly  the  same  proportions  as  the  larger,   or  its  length  :   breadth  : 
heifeht   ::    4   :    2  :    1.4  (75. .5   :    37.  c   :    2ô.  3  ft,;),    and  contains  ô43  comfort- 
able  seats.;    Por  each  seat   in  both  halls   (1588  +  ô4S  *   2231)   there  are 
allowed  an  average  of   13.15  to   13.45  sq.^ft.of  gross  ground  area  cover- 
ed  by  the  building.;    If  we  compare  the  net  useful   area  of   the  principal 
story   (the  lower   story  cannot  be  considered   )   with  the  ground  area  cover- 
ed,    an   addition  of  over  75  per   cent  to  the  net  useful    area  is  required.^ 
b..    Building  not  detached  on  one  or  more  Sides. 
1.;    Rectangular  Ground  Plan. 
131.;    Girl's  School    in  hamburg.; 

The  Girl's  School  of  St.;  John 's  Convent  in  Kamburg  is  represented  in 
Figs..  183  and  184  and  was  built   adjoining  neighboring  houses  on  a  site  with 
front  âge  of   141  ft.;  and  average  depth  of   180.5  ft._    The  roojas  required 
were  class  rooms  for  about  800  girls,    singing  and  drawing  rooms,  gymnaa- 
ium.    large  addience  hall,    résidence  of   the  director,    and  rooms  for  sev- 
eral   femele  tsaohers,;  which  required  a  building  of   three  stories.      From 
the  restricted  site  of  the  building,   it  is  obvious  that   a  front  wing  with 
two  VQ'fis  of   apartraents  and  central   corridor  would  not   adéquate,    (Arts.; 
124,    llô)   making  it  necessary  to  add  a  wing  extending  the  entire  depth 
of  the  land,    and  consisting  of   a  single  row  of  rooms  with  side  corridor. 
Local   conditions  (   orientation  and  good  lighting)  made  the  location  of 
this  wing  on  the  main  axis  A  B  of  tëe  building  most   suitable,   thus  pro- 
ducing  a  ground  plan  of  T-form,   placing  most  class  rooms  on  the  open  and 
quiet  garden  front,   with  the  great «hall,   the  résidence,    and  soae  élément- 
ary  and  seminary  classes  on  the  principal  front. 
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Vîith  three  rov/s  of  double  desks  and  comfortable  aisles,    depth  of  the 

class  rooms  was  made  21.7  ft.;    those  of  gymnasium,    drawing  room,    and  of 

class  roome  above  thèse  and  in  rear  of  the  main  building  were  23.0  ft.; 

that  of  front  elementary  class  rooms  was  20.4.;    The  central   corridor  be- 

tween  them  for  direct  communication  was  rather  narrow  at   12.2  f t. ,    the 

total   depth  of  front  building  being  fixed  at  ô2. 4  f t. Distance  from  street 

line  being   settled  by  the  bouse  adjoining  on  the  right,    the  great  hall 

was  first  placed  at  right   angles  to  chief   axis  A  B.      It   could  then  be  set 

back  to  line  of   house  adjacent  on  the  left,    and  the  entire  depth  to  rear 

wall   of  the  corridor  assumed   and  a-central    scheme  adopted,    for   which   121.2 

ft.;  remained  after  cutting  off   two  class  rooms  each  on  at  right   and  left.. 

oince  the  hall   extended  through  two  upper   stories,    its  height  was  satis- 

f  actory._ 

It  was  évident  that  the  entrance  and  main  stairway  should  also  be  ar- 

ranged  on  axis  A  B,  the  latter  being  at  intersection  (Art.  12c)  of  front 

.J;)Ui,.ldiAg  .^.îld  rear  wi.Qg..,,.Jhe,,  out'lines/.Qf  the  wing  were  then  laid  out  after 

width  of  corridor  was  fixed  at  9.2  ft.  and  total  width  at  3c.  7  ft.   To 

a 
this  corridor  was  added  at  the  rearAStairway  and  a  toilet  room  for  each 

story»  with  covered  portico  before  class  rooms  for  use  during  bad  weath- 
er.-  For  central  corridor  of  front  building,  stairways  were  likewise  in- 
dispensable, especially  in  the  upper  stories. _  They  were  placed  at  each 
end  with  light  courts  and  were  further  lightsd  by  skylights.;  This  was 
the  gênerai  arrangement  of  the  bui)lc;ing.  sufficiently  illustrated  by  plan 
of  passages  (Fig.;  162)  and  by  plans  in  Figs.  ;  183  and  184.  _  Arrangement 
of  ground  story  and  subdivision  of  the  class  rooms,  living  rooms,  etc., 
do  not  require  further  notice.; 

For  each  seat  there  is  allowed  about  le. 2  sq.ft.;  ground  area  covered 
by  the  building,  including  rooms  for  common  use  and  the  résidences.   If 
the  three  stories  are  taken  and  the  average  utilized  area  be  compared  with 
total  ground  area  covered  (the  hall  being  counted  as  a  single  story),  the 
latter  exceeds  the  former  by  about  90  per  cent.. 
2,-  Psrtially  Oblique  Ground  Form.  ; 
132.   Palace  of  Archduke  Louis  Victor  in  Vienna. . 

This  u'oufîlly  results  from  the  form  of  the  site,  especially  when  build- 
ings arc  ereoted  in  blocks.;  This  is  the  case  in  Palace  in  Vienna  (Fi^s. 
185  to  188).-  This  site  was  very  restricted  in  both  location  abd  area  ( 
15600  sq.ft.-)  and  a  further  requiremont  was  made  that  the  palace  should 
hâve  external'  similarity  cmd  height  with  the  résidence  of  Von  V.efctheim, 
then  beiné  constructed  on  the  opposite  corner.; 

To  explain  the  gênerai  plan,  it  is  only  necessary  to  mention  the  require- 
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ments  of  the  programme.; 

Above  the  cellar  story  with  its  kitchen  and  store  rooms,  laundry  and 
bath  rooms^  a  ^round  story  for  stables,  coach  houso  and  servants'  rooms 
was  required,  then  a  mezzanine  story  intended  as  a  part  of  the  living  rooms 
of  the  archduke  and  his  household._  The  first  principal  story  was  taken 
for  the  social  apartments,  the  salon  of  the  Archduke  and  the  livin^  apart- 
ments  of  the  Archduchess,  the  second  principal  story  cont^jining  other  liv- 
iné  apartments  for  the  household  and  the  servants. _  The  entrance  hall, 
the  principal  stairway,  and  the  festal  salon  in  the  first  principal  story 
were  designated  as  the  chief  objects  for  dignified  architectural  treat- 
ment.;  The  salon  becaine  the  starting  point.   Its  location  directly  on  Gch- 
wortzenburg  Palace,  the  entrance  hall  beneath  A,  the  direction  of  main 
axis  A  B,  ail  are  naturally  indicated.;  At  the  right  of  the  festal  salon 
could  be  placed  the  dining  hall,  dtached  from  the  livin£  apartments.   The 
joderate  depth  of  the  latter  required  the  same  depth  of  the  salon  on  account 
of  the  limited  space,  but  the  salon  obtained  width  required  for  external 
appearance  of  the  building,  by  the  flanking  angle  bays  on  the  principal 
façade.   The  projection  of  this  part  of  the  building  was  fixed  by  the  in- 
ternai arrangement  and  by  the  différent  depths  of  the  two  halls  from  the 
continuous  middle  wall.; 

After  thèse  principal  apartments  had  been  previously  fixed,  there  re~ 
mained  the  salon  suite  of  the  Archduke  and  the  apartments  of  the  Archduch- 
ess  on  the  fronts  on  Rin£  St.  and  on  Pestalozzi  St.   A  wing  could  then 
be  carried  along  Rin^  St.;  façade  with  a  depth  of  29.5  ft.  and  one  along 
Pestalozzi  St.;  24.  ô  ft.;deep,  the  obtuse  angle  being  properly  adjusted 
by  the  circular  bay.;  The  plan  was  thus  externally  completed.   To  plan 
a  spacious  and  beautiful  court  and  a  grand  and  dignified  stairway  in  the 
remaining  internai  space  was  no  slight  problem..  Viithout  in  jury  to  gên- 
erai effect,  this  was  solved  by  placing  the  staircase  at  right  angles  in 
the  corner  of  the  palace,  starting  on  transverse  axis  of  entrance  hall, 
leading  through  mezzanine  story  and  ending  there.   According  to  the  li- 
mits  on  the  place,  a  wing  25.3  ft..  wide  was  eut  off,  and  the  conservator> 
was  made  21.4  ft.wide  on  the  Ring  St.-  front  ,with  a  vestibule  14.1  ft.. 
wide  behind  the  festal  salon.,  h   narrower  corridor  opposite  forms  the  fourth 
side  of  the  court  which  is  46.0  ft.  long  and  36.0  ft..  wide,  its  walls  corn- 
posed  of  arcades  with  three  and  four  openings  each,  and  Windows  for  light- 
ing  the  apartments..  That  corridor  leads  to  a  side  staircase  placed  be- 
kin^   tween  sides  of  the  angle  end  at  apex  of  the  internai  triangle  pro- 
duced  by  irreguD arity  of  the  site.;  The  remainin^  space  is  employed  for 
adding  subordinatô  rooms  and  a  light  court  at  the  rear  of  the  adjacent 
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structure.- 

This  ie  the  gênerai  arrangement  of  the  principal  story,  illustrated  by 
the  plan  of  the  passages.  Fig.;  188..  Subdivision  in  détail  proceeds  «ith- 
out  further  difficulty.  like  the  lower  story,  Of  especial  interest  is 
the  ground  story  «ith  noble  entrance  hall,  the  oommoncement  of  the  stair- 
oase,  and  the  carriage  passage  from  Schwartzenburg  Place  to  Pestolozzi 
ot.;  The  principal  façade  is  shown  .in  Pig,  167  and  corresponds  to  the  re- 
quirements  of  the  problem,  A  comparison  of  the  ground  area  covered  «ith 
the  utilized  area  is  limited  to  the  principal  story  and  an  addition  of 
80  per  cent  to  the  latter  is  required.;  The  liœits  for  thèse  explanations 
would  be  exceeded,  if  the  method  for  designing  were  discussed  further. 
The  way  is  opened  to  be  pursued  in  the  next  Division. 

DIVISION  IV., 
TBE«TMENT  CF  EXTERNAL  AND  INTERNAL  ARCHITECTURE. 
•  ■      By  Prof  essor,  Jqesph  BuhlniEtfin. 

Chapter  1.;  Forras  of  Façades. 
133.;  General. 
The  appearance  of  a  building  dépends  on  two  factors.,  îhe  first  is  the 
form  of  its  entire  mass,  which  primarily  imprcsses  itself  upon  an  obser- 
ver, and  at  a  distance  this  is  alone  perceptible.;  Secondly  corne  the  ver- 

%  but 

tical  surfaces  of  thèse  masses,  usually  only  visible  near  at  hand,Awhich 

ly  their  subdivision  and  ornaroentation  produce  the  particular  impression 
or  individuel  artistic  effect.;  It  will  be  best  to  briefly  summarize  that 

said  in  the  preceding  Division  on  the  first  point. 

The  mass  of  a  building  may  be  united  or  closed,  may  be  divided  in  detach- 
ed  masses  or  be  grouped.   A  closed  form  produces  a  simple  prismoidal,  cy- 
lindrical,  or  pyramidal  mass,  if  the  programme  proposes  a  very  simple  pur- 
pose,  fulfilled  by  a  single  room,  or  if  similarity  of  required  rooms  per- 
mit s  them  to  be  combined  in  a  single  united  form:,  indicated  by  reasons 
of  construction  and  suitability.;  A  grouping  of  the  entire  building  occurs 
if  the  building  programme  requires  a  number  of  rooms,  serving  for  unlike 
purposes,  and  which  can  properly  be  arranged  only  in  separate  buildings. 
The  organic  connection  of  the  différent  rooms  requires  a  combination  of 
the  masses  into  a  single  architectural  whole.;  by  prominence  of  the  chief 
portion  and  subordinate  annexing  of  less  important  rooms  in  a  symmetri- 
cal  position  along  a  main  axis,  diversity  of  such  an  architectural  group 
produces  a  united  and  oréanio  appearance.;  Since  the  arrangement  of  rooBS 


